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PREFACE 

The  computerized  Life  Cycle  Cost  (LCC)  Model  for  the  Full  Scale 
Engineering  Development  (FSED)  Phase  of  SEEK  TALK  is  a  revised  and 
extended  version  of  the  LCC  Model  for  the  Advanced  Development  Phase, 
which  Model  was  itself  an  elaboration  of  the  Model  used  in  the  first, 
or  Design  Studies,  Phase  of  the  program.  This  document  is  the  User's 
Manual  for  the  FSED  LCC  Model. 

The  Manual  is  contained  in  two  volumes.  Volume  I,  entitled 
Life  Cycle  Cost  Management,  covers  LCC  policies  for  SEEK  TALK,  the 
nature  and  application  of  the  Model,  and  instructions  to  contractors 
for  carrying  out  FSED  LCC  tasks.  Volume  II,  entitled  Model  Equations 
and  Model  Operations,  first  describes  the  overall  structure  of  the 
LCC  Model,  the  cost  element  equations,  the  sensitivity  analysis  capa¬ 
bility  and  the  repair  level  analysis  capability.  Next  it  provides 
values  for  Air  Force  input  parameters  and  instructions  for  contractor 
inputs,  general  operating  characteristics  of  the  Model  and  detailed 
operating  procedures.  Finally,  four  appendices  contain  a  glossary 
of  variables,  illustrative  computer  runs,  instructions  for  calculating 
modification/installation  cost  elements  and  instructions  for  using 
the  Model  for  calculations  involving  Interim  Contractor  Support  and 
Centralized  Intermediate  Maintenance  Facilities. 

An  earlier  version  of  this  document  was  prepared  by  MITRE  for 
the  Air  Force  Electronic  Systems  Division,  and  issued  by  them  as 
Attachment  15  to  its  FSED  RFP  for  SEEK  TALK,  namely  RFP  No. 
F19628-80-R-0184,  dated  21  July  1981. 
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SECTION  4 


INTRODUCTION  TO  FSED  PHASE  LCC  MODEL 


4 . 1  Nature  of  This  Document 

This  is  Volume  II  of  a  two-volume  document  dealing  with  Life  Cycle 
Cost  (LCC)  controls  for  the  Full  Scale  Engineering  Development 
(FSED)  phase  of  the  SEEK  TALK  program.  The  document  describes  the 
application  of  LCC  techniques  to  the  FSED  Phase  of  SEEK  TALK,  and 
the  nature  and  use  of  an  LCC  Model  in  carrying  out  FSED  Phase  tasks. 
This  document  is  a  part  of  the  Request  for  Proposal  (RFP)  package 
for  the  FSED  phase,  and  is  specifically  a  supplement  to  the 
Statement  of  Work  (SOW)  in  that  package. 

Volume  I  .of  this  document,  entitled  SEEK  TALK  LIFE  CYCLE  COST 
MANAGEMENT ,  is  directed  both  to  the  FSED  contractor  management  and 
to  the  contractor's  LCC  engineer  or  analyst.  Volume  I  describes 
pertinent  characteristics  of  the  SEEK  TALK  program,  its  LCC 
controls,  and  the  LCC  Model  which  is  used  as  a  tool  in  the  LCC 
control  process.  It  also  supplements  the  FSED  SOW,  and  provides 
additional  instructions  to  contractors  concerning  SOW  tasks. 

Volume  II  of  this  document,  entitled  SEEK  TALK  FSED  PHASE  MODEL 
EQUATIONS  AND  MODEL  OPERATIONS,  is  directed  to  the  contractor's  LCC 
engineer  or  analyst,  and  also  to  persons  preparing  input  data  for 
the  Model,  or  making  computer  runs  with  the  Model. 

4.1.1  Detailed  Contents  of  Volume  II 

Volume  II  contains  Sections  4  through  10,  and  four  appendices. 

Sections  4  through  8  describe  the  model  equations  and  define  how 
input  parameters  are  determined.  Section  4  ( Introduction )  describes 
the  detailed  ground  rules  and  assumptions  underlying  the  Model  and 
summarizes  its  structure,  components  and  operating  modes.  Section  5 
(Cost  Element  Equations’)  describes  the  equations  for  all  of  the  cost 
elements  making  up  the  basic  LCC  calculation  (or  the  accounting 
Model),  and  identifies  the  parameters  and  variables  involved. 

Section  6  (LCC  Sensitivity  Analysis  Capability)  provides  equations 
for  a  supplementary  capability  of  the  Model,  namely  prestructured 
sensitivity  analyses  on  both  a  global  (system  wide)  basis  and  a  by¬ 
equipment-  ITEM  basis.  Section  7  (Repair  Level  Analysis  Capability) 
describes  a  second  supplementary  capability  of  the  Model,  namely  a 
methodology  and  the  corresponding  equations  for  investigating  which 
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repair  level  approaches,  by  ITEM,  should  lead  to  lowest  costs  of 
maintenance.  Section  8  (Input  Parameters  and  Variables)  identifies 
all  inputs  to  the  Model,  provides  values  for  inputs  furnished  by  the 
Air  Force,  and  gives  instructions  for  the  determination  of 
contractor  inputs. 

Sections  9  and  10  provide  operating  instructions  for  the  Model. 
Section  9  (Operating  Characteristics)  describes  modes  of  operation, 
programming  approach,  equipment  configuration  required,  performance 
parameters  and  nature  of  the  data  base.  Section  (8)  (Operating 
Procedures )  describes  how  inputs  and  outputs  are  structured,  how 
input  files  are  prepared,  how  operations  are  conducted  in  the 
interactive  and  the  batch  modes,  and  what  output  tables  are 
generated . 


Four  appendices  are  provided,  namely:  I.  Glossary  of  Variables; 

1 1 ■  Illustrative  Computer  Runs ;  III.  Guide  I ines  for  Calculating 
Modif icat ion/ Ins tal 1  at  ion  Cost  Elements;  and  IV.  LCC  Calculations 


with  Interim  Contractor  Support  and  with  Centralized  Intermediate 


Maintenance  Facilities. 


There  is  also  an  attachment  to  Volume  II  containing  a  complete 
FORTRAN  Program  Listing. 


4.2  Assumptions  Made  in  Structuring  the  FSEI)  Phase  LCC  Model 


First  the  general  or  overall  ground  rules  and  assumptions  are 
covered,  and  then  those  that  apply  to  each  top-level  cost  element: 
RDT&E ,  Production,  Modification/Instal lation ,  Operation  and  Support. 


4.2.1  Genera  1 


(1)  The  Model  includes  the  cost  elements  and  sub-elements 
shown  in  Figure  4-1.  It  should  be  noted  that  the  "Life 
Cycle  Cost"  computed  by  the  Model  does  not  contain  all  cost 
elements.  In  particular,  the  following  elements  have  been 
purposely  omitted: 

Most  RDT&E  costs.  (Only  the  contractor's  FSED 
contract  price  is  included.) 


System  Enhancement  Costs  for  correcting  or  enhancing 
the  system  after  it  is  in  operation.  These  are- 
difficult  to  predict  at  this  stage  of  the  program.  It 
is  the  intention  of  the  Air  Force,  however,  to 
encourage  the  production  contractors  to  submit  no-cost 
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Figure  4-1  Cost  Elements  Used  in  the  FSED  LCC  Model 


ECPs  for  correcting  software/hardware  errors  and 
deficiencies  which  affect  the  system  reliability. 

Base  operating  and  support  costs,  personnel  movement 
costs,  and  other  costs  that  are  not  directly 
attributable  to  the  design  characteristics  of  the  SEEK 
TALK  system. 

(2)  SEEK  TALK  equipment  is  structured  as  shown  in  Figure  4-2. 
Equipment  includes  terminals  composed  of  ITEMs,  namely  of 
LRUs  which  are  in  turn  composed  of  SRUs.  (LRU  =  Line 
Replaceable  Unit;  SRU  =  Shop  Repairable  Unit.)  Terminals 
are  of  two  general  types:  prime  mission  equipment  (PME) 
terminals  and  timing  net  equipment  (TNE)  terminals.  The 
contractor  is  responsible  for  establishing  what  LRU's  and 
SRUs  are  required  to  implement  the  particular  SEEK  1ALK 
system  design,  and  what  their  properties  will  be.  There  is 
provision  on  each  host  platform  for  integration  equipment 
as  well  as  terminals.  (Integration  equipment  refers  to 
special  LRU's  that  are  not  part  of  a  terminal.  Ai.  example 
would  be  integration  and  control  equipment  for  multi - 
terminal  installations  on  a  host  platform.)  Some  equipment 
that  contractors  may  include  in  their  SEEK  TALK  terminal 
designs  are  modified  versions  of  equipment  already  in  the 
Air  Force  inventory.  The  principal  examples  of  such 
equipment  are  AM  UHF  radios  such  as  the  ARC- 164  or  the  GRC- 
171.  Modified  versions  of  equipment  already  paid  for  are 
handled  differently  in  the  Model  than  are  other  ITEMs. 

(3)  Terminal  configurations  for  prime  mission  equipment  are  of 
three  types  as  follows: 

Full-up  or  maximum  (Type  I),  which  has  a  "complete" 
adaptive  antenna  array  and  corresponding  array 
processor . 

Partial  or  intermediate  (Type  II),  which  has  a  more 
limited  adaptive  array  and  array  processor. 

Modem-only  or  minimum  (Type  III),  which  has  no 
adaptive  array  or  array  processor. 

(4)  SEEK  TALK  terminals  and  integration  equipment  are 
installed  on  airborne  and  surface-based  host  platforms, 
which  are  associated  with  sites  (e.g.,  bases).  See  Figure 
4-2.  For  convenience,  and  to  reduce  the  amount  of  data 
inputs  and  the  volume  of  data  processing,  both  host 
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Base  or  Operating  Site  (e.g.,  Langley,  Ramstein) 


Host  Platform  (e.g.,  F-15,  A-10,  E-3A 


(LRU) 


SHOP  REPAIR  UNIT  (e.g..  Printed  Circuit 

Board  Assembly) 


•An  "Integration  LRU"  is  an  LRU  which  is  installed  on  a  platform  but 
is  not  part  of  a  terminal.  An  example  is  an  LRU  used  to  switch  among 
or  coordinate  functions  in  a  multi-terminal  installation,  such  as  E-3A 
or  FACP. 


Figure  4  2.  Structure  for  SEEK  TALK  Equipment 
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platforms  and  operating  bases  are  treated  statistically; 
that  is,  they  are  aggregated  into  a  small  number  of  groups 
and  average  properties  used  for  group  characteristics.  In 
the  FSED  Phase  Model  (unlike  the  Advanced  Development 
Phase),  the  host  platform  classification  reflects  both  the 
type  of  platform  (e.g.,  tactical  aircraft)  and  the  prime 
mission  equipment  terminal  configuration  (e.g.,  modem- 
only)  . 

(5)  The  Air  Force  specifies  the  fraction  of  platforms  in  each 
platform  grouping  that  will  have  SEEK  TALK  terminals 
installed  at  the  time  of  platform  manufacture,  and  the 
fraction  that  will  be  installed  as  retrofits. 

(6)  The  core  of  the  Model  is  a  set  of  accounting  type 
equations  used  to  determine  values  for  cost  elements  and 
subelements  from  the  input  parameters.  There  is  also 
provision  for  both  global  (system-wide)  and  ITEM-speci f ic 
sensitivity  analyses,  and  a  capability  for  Repair  Level 
Analys is . 

(7)  All  equipment  (including  both  airborne  and  surface  based) 
are  assumed  to  have  the  same  Planned  Inventory  Utilization 
Period  (PIUP). 

(8)  There  are  separate  logistic  support  systems  for  airborne 
and  ground-based  equipments;  and  separate  logistic  support 
systems  for  Air  National  Guard  and  Air  Force  Reserve  units 
even  when  they  are  collocated  with  each  other  or  with 
active  forces. 

(9)  The  cost  equations  do  not  explicitly  contain  time  as  a 
variable.  The  Air  Force  provides  guidance  to  contractors 
regarding  production  quantities,  mixes  and  rates  (see 
Section  8).  Costs  are  figured  in  constant  1981  dollars, 
and  are  not  discounted. 

A . 2 . 2  RDTLE  Costs 

The  contractor  FSED  contract  price  is  included  in  the  Model  as  a 
"pass-through".  Other  RDT&E  costs  are  either  sunk  costs,  or  costs 
incurred  by  other  participants  in  the  SEEK  TALK  program,  and  hence 
are  excluded. 


16 


4.2.3  Production  Costs 

The  Model  equation  will  simply  sum  unit  costs  over  terminals, 
platforms  and  bases  (sites).  Terminal  unit  costs  are  contractor 
estimated  and  adjusted  so  as  to  include  non-recurrent,  recurrent  and 
management  cost  elements,  in  accordance  with  Air  Force-supplied 
quantities,  mixes,  production  rates,  and  estimating  ground  rules.  A 
list  of  costs  that  must  be  included  in  the  terminal  unit  costs  is 
given  in  Section  8  (Table  8  - 1 X ) . 

Terminals  include  both  prime  mission  equipment  (PME)  terminals  and 
timing  net  equipment  (TN’E)  terminals.  Spares  and  support  equipment 
are  not  included  in  this  cost  element,  but  are  included  in 
’’support".  If  a  PME  terminal  design  includes  an  AM  radio,  such  as 
the  ARC-164,  the  production  cost  contains  only  the  cost  of  modifying 
the  AM  radio  for  incorporation  into  the  system.  (The  cost  of  the 
unmodified  radio  is  here  considered  a  sunk  cost.)  If  a  TNE  terminal 
design  includes  an  AM  radio,  however,  the  production  cost  contains 
the  full  acquisition  cost  including  the  cost  of  modification. 

4.2.4  Modification/Installation  Costs 

The  Air  Force  provides  accounting-type  equations  that  break  down 
Modification/Installation  costs  for  each  platform  grouping  into  a 
number  of  non -recurring  and  recurring  cost  subelements.  Non¬ 
recurring  costs  are  incurred  once  for  each  type  of  platform, 
recurring  costs  are  incurred  once  for  each  individual  installation. 


(1)  Non-recurring  costs  per  platform  type  are  a  combination  of 
five  subelements:  (a)  Engineering,  (b)  Prototype  Group  A 
Kits,  (c)  Testing,  (d)  Proofing,  and  (e)  Data. 

(2)  Non-recurring  costs  depend  upon  an  Air  Force  established 
factor  characterizing  the  degree  of  diversity  within  each 
Platform  grouping.  They  also  depend  upon  other  Air  Force 
parameters:  the  average  numbers  of  terminals  being 
installed  on  the  platform  grouping,  and  the  breakdown  by 
mode  of  installation  (in  production,  depot  retrofit,  field 
retrofit  using  depot  team). 

(3)  Recurring  costs  for  an  individual  installation  on  each 
type  of  platform  are  broken  down  into  three  major  cost 
components : 

(a)  Fixed  (platform  preparation  and  restoraj. ion  i  costs  - 
broken  down  by  mode  of  installation.  | 
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(b)  Group  A-Kit  cost  -  broken  down  by  installation 
functional  area.  Installation  functional  areas: 
antennas,  electronic  box(es),  control  head,  and 
cabl ing . 

(c)  Variable  labor  costs  -  broken  down  by  both  mode  of 
installation  and  functional  area. 

(4)  The  cost  subelements  defined  in  (1)  and  (3)  above  are 
established  through  contractor  study  of  the  specific 
platforms  identified  in  the  FSED  SOW  and  the  System 
Specifications.  The  Air  Force  in  Section  8  and  Appendix 
III  of  this  Manual  provides  a  method  of  analysis  that  the 
contractor  shall  use  in  developing  the  necessary  data. 

4.2.5  Operations  and  Support  Costs:  Opera t ions 

Equations  are  provided  by  the  Air  Force.  Three  elements  are 
included: 

(1)  Timing  Net  operating  labor,  figured  on  the  basis  of 
contractor  estimates  of  manual  minutes  of  effort  per  day 
for  a  timing  net  terminal. 

(2)  Prime  mission  equipment  operating  labor,  figured  on  the 
basis  of  contractor  estimates  of  manual  minutes  of  effort 
per  mission  for  initial  activation,  synchronization,  etc. 
of  the  terminal  (or  terminals)  on  a  host  platform. 

(3)  Cost  of  added  fuel  consumption  (airborne  platforms  only), 
figured  using  a  drag  to  fuel  consumption  factor  multiplied 
by  the  added  drag  due  to  all  antennas  added  by  SEEK  TALK. 
The  Air  Force  provides  the  drag  to  fuel  consumption  factor 
and  nominal  drag  data  for  one  type  of  antenna  element, 
namely,  a  standard  UHF  blade.  The  contractor  must  estimate 
the  drag  for  his  element  design  if  it  is  not  a  standard  UHF 
blade.  The  effect  on  fuel  consumption  of  the  weight  added 
by  SEEK  TALK  terminals  is  not  presently  included  in  the 
Model,  but  will  be  added  later  if  found  to  be  a  significant 
cost  factor. 

4.2.6  Operations  and  Support  Costs:  Support 

Detailed  equations  are  provided  by  the  Air  Force  for  the  logistic 
cost  elements  shown  in  Figure  4-1.  Both  non-recurring  and  recurring 
cost  components  are  included  in  these  elements.  Note  that  System 
Enhancement  Cost  is  omitted  from  the  Model.  This  is  the  cost  of 


making  corrections  or  upgrades  to  hardware  or  software  during  the 
operating  phase  of  the  program. 

The  contractor  is  responsible  for  identifying  the  ITEMs  (Line 
Replaceable  Units  or  LRUs  and  Shop  Repairable  Units  or  SRUs )  that 
are  needed  for  his  SEEK  TALK  system  design  and  how  many  of  each  type 
are  needed  per  platform.  The  contractor  determines  the  maintenance 
characteristics  of  ITEMs,  including  predicted  mean  time  between 
failures  (PMTBF),  where  repair  actions  will  be  carried  out,  and 
times  for  the  various  maintenance  actions.  The  contractor  also 
determines  requirements  and  unit  costs  for  Support  Equipment,  and 
various  parameters  relating  to  Training,  Inventory  Management  and 
Technical  Orders.  The  Air  Force  provides  maintenance  labor  rates 
and  factors,  pipeline  times  and  other  logistic  parameters. 

As  noted  in  Section  4.2.1,  contractor  designs  for  prime  mission 
equipment  (PME)  or  timing  net  equipment  (TN'E)  may  include  AM  radios 
such  as  the  ARC-164  or  the  GRC-171.  Support  costs  for  AM  radio 
ITEMs  incorporated  in  SEEK  TALK  are  handled  differently  when  used  in 
TNE  than  they  are  when  used  in  PME.  For  TKE  the  contractor  is 
responsible  for  the  full  support  cost  of  AM  radio  equipment.  For 
PME,  however,  the  contractor  is  responsible  only  for  the  difference 
between  the  cost  of  supporting  the  AM  radio  equipment  as  part  of  the 
SEEK  TALK  system,  and  the  cost  of  supporting  it  as  a  free-standing 
radio.  (The  cost  of  supporting  it  as  a  free-standing  radio  is  here 
considered  to  be  a  sunk  cost.) 

Specific  assumptions  embodied  in  the  logistic  equations  are  listed 
below . 


(1) 

The  Model  contains  Air  Force- 
logistics  cost  elements: 

suppl ied 

equations  for  eight 

a . 

Initial  Spares 

g- 

Maintenance  Training 

b. 

Replacement  Spares 

h. 

Technical  Orders 

c . 

On-Equipment  Maintenance* 

d. 

Of f -Equipment  Maintenance* 

e  . 

Support  Equipment 

f  . 

Sew  ITEM  inventory  Management 

*  "On-equipment"  refers  to  maintenance  performed  on  or  at  the  host 
platform;  "of f-equipment"  refers  to  maintenance  performed  at  a  base 
or  depot  shop.) 
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(2)  The  model  is  structured  assuming  organic  maintenance. 
Special  instructions  and  operating  procedures  are  required 
when  contractor  maintenance  is  investigated.  Appendix  IV 
provides  the  necessary  information. 

(3)  The  model  allows  for  three  types  of  bases  and  for  repair 
depots  : 

a.  Independent  bases  with  repair  capability  which  are 
supported  only  by  the  main  depot  (and  which  in  turn  do 
not  support  any  other  bases). 

b.  C I MFs  -  Bases  with  repair  capability  which  provide 
maintenance  support  to  satellite  or  secondary  b jses . 
CIMFs  are  supported  only  by  the  main  depot.  (Cl Mi'  = 
Centralized  Intermediate  Maintenance  Facility). 

c.  Satellite  bases  with  no  repair  capability  other  than 
removing  and  replacing  LRUs,  which  bases  art-  dependent 
on  a  CIMF  base  for  maintenance  support.  (LRU  =  Line 
Replaceable  Unit) 

d.  Repair  depots  or  Technology  Repair  Centers  (TRCs)  -  it 
is  assumed  that  there  is  or  ly  one  Air  Force  depot  for 
a  given  LRU  or  SRU.  (SRU=Shcp  Repairable  Unit) 

(4)  The  basic  LCC  model  assumes  that  any  CIMFs  utilized  in  the 
support  system  have  the  same  capabilities  as  Independent 
bases.  In  Appendix  IV,  however,  procedures  are  defined  for 
circumventing  this  limitation. 

(5)  All  failures  (and  false  pulls)  which  occur  at  a  satellite 
base  are  first  sent  to  the  associated  CIMF  (even  if  the 
repair  is  eventually  performed  at  the  depot).  Satellite 
bases  also  receive  replacement  spares  from  the  CIMF.  A 
satellite  base  does  not  possess  the  capability  to  identify 
false  pulls.  All  false  pulls  are  identified  at  the 
intermediate  (e.g.,  CIMF j  level.  (A  "false  pull"  is 
defined  as  a  removal  of  an  LRU  from  an  installation  because 
of  a  suspected  failure,  when  that  LRi ,  however,  does  not 
exhibit  any  fault  in  subsequent  test  in  the  shop.  ) 

(6;  All  failed  and  falsely  pulled  l.TEMs  are  bench  checked  at 
the  intermediate  (e.g.,  CIMF)  level  i unless  they  are  not 
removed  from  the  next  higher  level  indentured  ITEM  until 
the  depot  level). 
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(7)  Maintenance  personnel  at  all  bases  and  the  depot  are 
assumed  to  be  non-dedicated  to  SEEK  TALK,  so  that 
maintenance  labor  costs  are  accrued  on  an  hours-per-repair 
basis . 

(8)  The  expected  operating  hours  per  month  for  equipment  on 
each  type  of  Platform  is  supplied  by  the  Air  Force. 

Average  peacetime  operating  hours  are  used  to  determine 
Initial  Spares  and  SE  requirements.  (SE  =  Support 

Equ lpment .  ) 

(9)  No  Initial  Spares  are  costed  at  the  depot  for  discard-on- 
failure  ITEMs.  It  is  assumed  that  Initial  Spares  at  the 
depot  will  have  been  used  up,  as  Replacement  Spares,  by  the 
end  of  the  life  cycle  of  the  system. 

(10)  The  Model  does  not  cost  preventive  maintenance.  (This 
capability  could  be  added  later  if  it  proves  to  be 
important .  ) 

(11)  The  repair  level  decision  for  any  specific  ITEM  does  not 
depend  on  its  base  location  I  except  when  the  procedures  of 
Appendix  IV  are  utilized  in  connection  with  CIMFs). 

(12)  In  the  basic  LCC  model,  a  given  SRI'  is  assigned  to  only 
one  LRU  for  the  accounting  calculations.  (In  the  Repair 
Level  Analysis  calculation,  however,  this  constraint  is 
removed . ) 

4.3  Components ,  Structure,  and  Interactive  Jperation  of  the  Model 

4.3.1  Major  Components  of  the  Model  Computer  Programs 

The  SEEK  TALK  LCC  Model  computer  program  consists  of  three  parts: 
one  basic  component  and  two  supplementary  ones. 

The  basic  component  implements  an  accounting  model,  to  be  detailed 
in  Section  5,  which  model  computes  the  Life  Cycle  Cost  of  the  SEEK 
TALK  system  based  on  the  values  of  the  input  parameters 
corresponding  to  a  particular  system  design.  The  output  of  this 
first  component  give:,  the  total  LCC  and  also  the  LCC  broken  out  into 
four  top-ievel  cost  elements,  and  many  subelements.  The  breakdown 
of  Life  Cycle  Cost  : nto  various  categories  is  intended  to  help  the 
user  identify  areas  in  which  design  and  cost  trade-offs  should  be 
made . 
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The  second  component  of  the  LCC  computer  program  -is  a  supplementary 
routine  which  provides  a  prestructured  Sensitivity  Analysis 
computation  to  be  used  as  an  additional  aid  in  trade-off 
considerations.  (These  will  be  detailed  in  Section  6.)  'lore 
specifically,  for  certain  selected  contractor  parameter  inputs,  this 
program  component  computes  the  average  change  (either  positive  or 
negative)  in  total  LCC  which  is  produced  by  a  fractional  increase  in 
the  value  of  the  given  parameter.  Sensitivity  studies  are  of  two 
types,  those  dealing  with  changes  in  global  or  system-wide 
parameters,  and  those  dealing  with  changes  on  a  per- ITEM  basis. 

The  third  component  of  the  LCC  computer  program  is  a  supplementary 
routine  which  carries  out  a  Repair  Level  Analysis  (RLA) .  The 
procedure  and  equations  for  RLA  are  described  in  Section  7.  This 
routine  determines  the  maintenance  costs  associated  with  each 
possible  repair  level  decision  on  each  ITEM  ii.e.,  each  Line 
Replaceable  Unit  or  LRU  and  each  Shop  Repairable  Unit  or  SRU). 
Possible  repair  level  decisions  are  base  repair,  depot  repair  or 
discard.  The  routine  then  determines  the  repair  level  choice  ler 
each  ITEM  that  will  (approximately!  minimize  LCC. 

w.3.2  Structure  of  the  Model 

The  FSED  Phase  LCC  Model  is  designed  to  represent  the  entire  SEEK 
TALK  system,  worldwide,  as  its  deployment  is  presently  planned.  To 
reduce  the  size  of  the  files  and  the  amount  of  calculations 
required,  the  Air  Force  has  introduced  simplifications  in  how  the 
system  is  represented,  particularly  in  regard  to  its  deployment. 
Nevertheless,  the  Model  does  contain  some  unavoidable  complications. 
These  arise  primarily  from  the  following  factors: 

o  SEEK  TALK  equipment  must  be  installed  on  a  wide  variety  of 
airborne  and  surface  host  platforms,  with  varying  SEEK  TALK 
performance  requirements  and  integration  characteristics. 

o  Equipment  must  interface  with  a  number  of  different  UHF  AM 
voice  radios,  such  as  the  ARC-lbL,  ARC-171,  GRC-171,  GRC- 
206,  etc. 

o  There  is  an  extensive  timing  net  required  as  part  of  the 
system . 

o  The  model  allows  for  alternative  logistic  support 

approaches,  repair  levels  and  approaches  to  training.  The 
logistic  support  systems  for  airborne  and  surface-based 
equipments  are  separate,  and  may  require  different 
approaches  for  sparing  and  maintenance. 
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o  The  model  must  be  flexible  enough  to  accept  the  different 
system  design  approaches  taken  by  different  contractors  who 
may  be  competing  in  the  FSED  Phase  effort. 

The  SEEK  TALK  FSED  Phase  LCC  Model  deals  with  four  top-level  cost 
elements,  namely:  RDT&E ,  Production,  Modif ication/ Instal lat ion ,  and 
Operation  and  Support.  Within  these  top-level  elements,  it  deals 
with  the  subelements  shown  in  Figure  4-1.  In  the  RDT&E  cost  area, 
only  FSED  cost  is  included,  and  this  is  treated  as  a  simple  "pass¬ 
through"  . 

The  manner  in  which  the  Model  handles  the  different  cost  elements 
varies  great ly . 

There  are  no  detailed  equations  provided  for  estimating  production 
costs.  Production  costs  represent  prices  for  work  that  the 
development  contractor  will  himself  carry  out  if  he  is  selected  for 
production.  Accordingly,  production  costs  are  estimated  by  the 
contractor  using  his  own  estimating  method,  but  using  also  Air  Force 
ground  rules  and  general  instructions. 

The  subelement  of  Modi f icat ion/ Insta 1 lation  cost  depicts  the  kinds 
of  tasks  that  must  be  carried  out,  first  for  initial  integration 
engineering  and  test  for  each  host  platform  type,  and  second,  for 
the  recurrent  tasks  of  making  installations  on  each  individual 
platform.  Both  Air  Force- furnished  and  contractor-furnished 
parameters  are  involved. 

The  fourth  top-level  cost  element.  Operation  and  Support,  is  broken 
down  into  eleven  subelements.  For  each  of  these,  the  Model  provides 
detailed  equations  that  characterize  the  activities  and  procedures 
involved,  and  utilizes  a  combination  of  Air  Force-furnished  and 
contractor- furnished  input  parameters. 

The  Model  characterizes  the  SEEK  TALK  system  in  terms  of  prime 
mission  equipment  (PME)  terminals  and  timing  net  equipment  (TXE) 
terminals  installed  on  host  pl§_t forms.  Host  platforms  are  deployed 
at  operational  sites  or  bases .  PME  and  TNE  installed  on  host 
platforms  are  broken  down  into  Line  Replaceable  Units  ;  LRls  )  which 
in  turn  are  broken  down  into  Shop  Repairable  Units  (SRUs).  In 
addition  to  equipment  installed  on  host  platforms,  there  are  initial 
and  replacement  spares  for  LRUs  and  SRUs.  The  model  also  provides 
for  Support  Equi pment  (both  common  and  peculiar)  that  is  used  in  the 
maintenance  and  test  of  ITEMs.  It  distinguishes  between  Support 
Equipment  needed  for  repair,  and  that  needed  only  for  bench  checks. 
Maintenance  is  performed  at  bases  and  at  depots .  To  reduce  the 
number  of  input  parameters,  the  size  of  files  and  the  amount  of  data 
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processing,  both  host  platforms  and  operating  bases  have  been 
aggregated  into  a  small  number  of  groupings.  Only  the  average 
properties  need  to  be  specified  for  most  of  the  parameters  defining 
each  group. 

The  Air  Force  establishes  the  identification  and  c 1  ass i f i eat  ion  of 
host  p 1  at  forms  and  operational  bases ;  the  contractor  structures  the 
ITEMs  and  the  support  equipment.  The  overall  functional 
characteristics  of  terminals  are  defined  by  Air  Force  requirements, 
but  the  determination  of  what  ITEMs  are  needed  in  each  type  of 
terming  1  is  a  contractor  function. 

4.3.3  Model  Input  Parameters 

A  very  simplified  system  diagram  for  the  Model,  identifying  mu /  >r 
inputs,  processing  and  outputs,  is  shown  in  Figure  4-3.  The  figure 
also  references  sections  of  the  Manual  where  detailed  descriptions 
are  provided. 

The  Model  contains  a  large  number  of  input  parameters  --  some 
furnished  by  the  Air  Force,  and  some  developed  by  the  contractor. 
These  parameters  are  contained  in  eleven  input  data  files,  two  of 
which  are  each  subdivided  into  an  A  and  B  part.  These  are  briefly 
described  below.  The  source  of  the  data  is  also  indicated,  namely: 
AF  =  Air  Force,  CN  =  Contractor.  It  should  be  noted  that  groupings 
of  operational  bases  are  identified  by  index  NS;  groupings  of  host 
platforms,  by  index  NP. 

(1)  System-Wide  Scalar  Parameters.  Labor  rates  and  factors, 
pipeline  times,  various  costs  and  logistic  factors,  etc. 
(Sources:  mostly  AF,  some  CN) 

(2)  Base  Configuration  Data.  Classification,  no.  of  sites  fo 
each  base  grouping  NS.  (Source:  all  AF) 

(3)  Platform  Operation  Data.  Classification  and  operating 
data  for  each  platform  grouping  NP.  (Sources:  mostly  AF , 
some  CN ) 

(4)  Platform  Terminal  Data  and  Non-Recurring 

Modi f icat ion/ Instal lat ion  Data  for  each  platform  grouping 
NF .  (Sources:  some  AF ,  some  CN  I  : 

(a)  Average  deployment  of  terminals  per  platform, 


(b)  Terminal  costs  and  miscellaneous  parameters. 


Figure  4  3.  Simplified  System  Diagram  of  the  LCC  Computer  Model 


(c)  Non-recurring  modi f icat ion/ insta 1 lat ion  costs. 


( 5 )  Platform  Recurring  Modi f icat ion/ Instal lat ion  Data . 

Recurring  modif ication/instal lation  costs  for  each  platform 
grouping  NP.  (Source:  some  AF ,  some  CN) 

(6^  Platform  Deployment  at  Bases.  Average  deployment  of 

platform  groupings  NP  at  each  base  grouping  NS.  (Source: 
all  AF) 

(7)  Support _ Equipment  Data.  Classification  and  cost  factors 

for  Support  Equipment.  (Source:  all  CN) 

(8A)  ITEM  Equipment  Data.  Definition,  classification, 
properties,  costs  of  ITEMS.  (Source.:  all  CN) 

(8B)  LRl'/SRU  Cross  Reference  Data.  Number  of  SRUs  of  earl:  type 
contained  in  each  LRU.  (Source:  all  CN)  (This  table  is 
used  only  in  Repair  Level  Analysis.) 

(9A)  ITEM  Maintenance  Data.  Reliability  and  maintenance 
characteristics  of  ITEMs.  (Source:  all  CN) 

(9B )  ITEM  Tech.  Order,  Training  and  Software  Development  Data . 
Tech.  Order,  Training  and  Software  Development  requirements 
by  ITEM.  (Source:  all  CN) 

(10)  ITEM/Support  Equipment  Cross-Reference.  Requirements  by 
ITEM  for  Support  Equipment.  (Source:  all  CN) 

(11)  ITEM  Configurations  for  Different  Platforms.  Deployment 
of  ITEMs  per  terminal  or  per  platform  in  platform  groupings 
NP.  (Source:  all  CN) 

It  should  be  noted  that  the  Air  Force  also  furnishes  ground  rules 
and  instructions  for  the  contractors  to  use  in  determining  their 
input  parameters. 

In  addition  to  the  eleven  basic  input  files  for  the  Model,  as 
described  above,  there  are  inputs  used  with  the  supplementary 
features  of  the  Model.  These  inputs  are  Air  Force  sensitivity 
analysis  inputs  that  are  used  to  generate  desired  increments  in 
selected  input  parameters,  and  special  parameters  used  only  in 
Repair  Level  Analysis. 

All  of  the  input  parameters  are  des  ri'bed  in  detail  in  subsequent 
sections  of  this  Manual. 
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4.3.4  Model  Outputs 


There  are  several  types  of  off-line  printouts  provided  by  the  Model, 
as  described  briefly  below. 

The  first  type  of  printout  is  an  "echoing"  of  the  data  inputs  and 
their  names,  from  the  eleven  standard  input  data  files.  This  output 
allows  the  user  to  check  that  the  data  were  input  correctly  into  the 
Model . 


The  other  types  of  printouts  document  the  results  obtained  from 
running  the  Model.  They  are  of  three  types  as  listed  below  and 
described  subsequently. 

o  Outputs  of  the  basic  LCC  calculation,  comprising  seven 
different  tables. 

o  Outputs  of  the  prestructured  sensitivity  analysis, 
contained  in  one  multi-part  table. 

o  Outputs  of  the  Repair  Level  Analysis,  contained  in  a 

single  table.  (There  is  also  a  special  table  that  is  used 
in  preparing  for  an  RLA  run.) 

Basic  LCC  Calculation  -  The  first  of  these  result  printouts  gives 
the  output  of  the  basic  LCC  calculation.  It  contains  the  cost 
elements  and  subelements  making  up  the  total  LCC  of  the  contractor's 
SEEK  TALK  design,  as  well  as  quantities  of  spares,  and  support 
equipment  and  other  significant  supporting  data.  There  are  also 
costs,  failures  and  other  data  per  ITEM  and  per  Terminal,  and  costs 
broken  down  by  type  of  Platform.  These  results  are  displayed  in 
seven  different  output  tables,  with  the  titles  listed  below: 

(1)  Summary  by  Cost  Element 

(2)  Platform  Modi f icat ion/ 1 nstal 1  at  ion  Costs 

(3j  Operation,  and  Logistics  Support  Cost  Elements 

(4j  ITEM-Speci f ic  Costs  4  Maintenance  Characteristics  (three- 
part  tablet 

(5)  Support  Equipment  Requirements  and  Costs 

(6)  Platform/Terminal  Cost  and  Failure  Rate  Data 
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(7)  Manpower  Requirements  (for  maintenance,  data  management 
and  training) 

All  of  the  seven  tables  identified  above  are  produced  by  the  off¬ 
line  printer,  when  the  user  calls  for  a  full  off-line  printout.  The 
user  can  also  request  a  partial  off-line  printout,  consisting  of 
tables  (1),  (2)  and  (6)  only.  When  the  user  requests  terminal 
output,  only  Table  (1)  and  a  condensed  version  of  Table  ( n i  are 
provided  in  the  interactive  terminal  display  output.  (Set*  Section 
10.4) 

Sensitivity  Analysis  -  The  second  type  of  result  printout  provides 
the  outputs  from  a  set  of  prestructured  LCC  sensitity  analyses.  'tie 
set  of  outputs  defines  the  approximate  changes  in  total  LCC  du<  tc 
prescribed  increments  in  certain  "global"  or  system-wide  multiply;!,);, 
factors.  These  factors  affect  program  operational  lifetime,  all 
ITEM  costs,  all  ITEM  failure  rates,  all  ITEM  maintenance  times  ,:id 
repair  materials  and  all  "false  pull"  rates  involved  in  mu  int  enan-.  ■> . 
A  second  set  of  outputs  is  devoted  to  LCC  changes  due  to  increment:- 
in  per  ITEM  unit  costs,  per  ITEM  failure  rates,  per  ITEM  repair 
materials,  and  per  ITEM  false  pull  rates.  In  addition,  a  very 
simple  repair  level  calculation,  in  which  each  ITEM  is  considered 
independently  of  other  ITEMS,  is  also  presented.  The  result  of  each 
of  these  ITEM-spec i f ic  investigations  is  printed  in  a  format  that 
ranks  the  first  n  ITEMS  in  accordance  with  the  increments  that  they 
produce  in  total  LCC. 


Repair  Level  Analysis  -  The  third  type  of  result  printout  gives  the 
output  of  the  Repair  Level  Analysis.  To  prepare  for  Repair  Level 
Analysis  the  user  first  makes  six  basic  LCC  runs  for  different 
global  repair  strategies.  The  resulting  table  of  costs  attributed 
to  each  ITEM  for  each  repair  strategy  serves  as  an  input  to  the  KLA 
process  itself.  This  latter  process  generates  an  output  table 
containing  the  preferred  Repair  Level  for  each  individual  LRL  and 
SRU.  Repair  level  options  for  each  item  are  (1)  Repair  at  base,  (2) 
Repair  at  depot,  (.3)  Discard. 

"+.3.3  Supplemental  Instructions 


in  addition  to  the  model  description  and  operating  instructions 
contained  in  the  body  of  Volume  II,  there  are  some  supplemental 
instructions  to  users  provided  in  Appendices  III  and  IV. 

Append ix  III  defines  ground  rules  and  detailed  procedures  for 
contractors  to  use  in  determining  Modi f i cat  ion/ Insta 1 lat ion 
parameters  in  Input  Files  (hi  and  (5).  The  appendix  first  defines 
how  parameters  are  to  be  estimated  for  each  cf  ten  "basis" 


platforms.  It  then  defines  how  these  "basis"  values  are  to  be 
converted  to  values  for  the  platform  groupings  contained  in  the 
Model . 


Appendix  IV  defines  how  the  Model  is  to  be  used  by  the  contractors 
in  studying  the  cost  consequences  of  Interim  Contractor  Support,  and 
in  investigating  the  use  of  Centralized  Intermediate  Maintenance 
Faci 1  it ies . 

4.3.6  Interactive  Use  of  the  Model 


The  SEEK  TALK  FSED  Phase  LCC  Model  is  designed  for  interactive  use 
via  a  time-shared  capability.  The  LCC  Model  may,  however,  easily  be 
used  in  the  batch  mode  as  well. 

A  brief  description  of  the  organization  of  the  full  LCC  Mode),  in 
its  interactive  mode,  is  as  follows:  First,  the  nominal  values  of 
standard  input  data  files  (which  include  Air  Force  and  Contractor 
data)  are  read  into  the  model  Next,  certain  control  parameters 
(e.g.,  instructions  for  output  format)  are  input  by  the  user  from 
his  terminal.  At  this  point,  the  user  may  also  over-write  the 
nominal  values  of  any  selection  of  previous  data  inputs.  Control  is 
then  transferred  to  the  computer  processor  where  the  program 
calculates  successively  the  Life  Cycle  Cost  of  the  modelled  SEEK 
TALK  system  and  the  related  values  of  the  Sensitivity  Analyses.  The 
output  of  these  computations  is  then  directed  to  two  separate 
devices.  If  the  appropriate  control  parameter  indicates  that  an 
off-line  copy  of  output  data  is  required,  then  the  complete  set  of 
program  output  is  produced  on  the  off-line  printer,  including  the 
LCC  broken  out  into  various  categories  and  the  Sensitivity  Analysis 
values  of  all  designated  input  factors.  In  addition,  the  user's 
terminal  may  receive  a  subset  of  the  LCC  output  and  the  values  of 
the  Sensitivity  Analysis  calculations  for  a  selected  number  of  "most 
significant"  input  factors. 

The  user  is  then  asked  at  the  terminal  if  another  run  is  desired.  A 
"NO"  response  terminates  the  program.  A  "Y ES"  response  transfers 
the  user  back  to  the  second  step  in  the  system  operation  where  the 
user  may  input  new  values  for  the  control  parameters  and/or  over¬ 
write  the  nominal  Vc'ilues  of  a  different  selection  of  previous  data 
inputs  and  then  make  a  new  run  of  the  LCC  Model.  The  user  can  make 
as  many  successive  modifications  of  the  data  and  reruns  o:  the  LCC 
Model  in  this  interactive  mode  as  are  desirea.  Alternatively,  if 
the  user  wishes  to  perform  a  detailed  analysis  of  the  LCC  output  and 
Sensitivity  Analysis  factors  before  the  model  is  rerun,  the  user  can 
terminate  the  program  and  use  the  off-line  output  as  an  aid  in  re¬ 
evaluating  the  SEEK  TALK  system  design  and  maintenance  concepts. 
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(See  Sections  9  and  10  of  this  Manual  for  a  full  discussion  of  the 
LCC  Model  interactive  capability.) 


4 . 4  Comparison  Between  LCC  Models  for  FSED  Phase  and  AD  Ph ase 

The  FSED  Phase  LCC  Model  is  similar  to  the  Advanced  Development  (AD) 
Phase  LCC  Model  in  its  general  structure,  and  in  most  other 
respects.  Thus,  for  example,  the  deployment  of  terminals  on 
platforms  located  at  bases  is  handled  in  the  same  way,  although  the 
platform  classification  scheme  has  been  changed.  Also  the  part  it  ion 
of  terminals  into  LRUs  and  SRUs  is  the  same.  There  are,  however, 
several  differences,  which  are  outlined  below. 

The  major  points  of  difference  are  as  follows.  The  FSED  Phase  Mien  ’ 
has  one  additional  computing  routine:  a  relatively  sophisticated 
Repair  Level  Analysis.  The  FSED  Phase  Model  also  contains  two 
additional  cost  elements  (Maintenance  Training  and  Technical 
Orders),  but  omits  all  RDT&E  costs  except  those  for  the  contract's 
FSED  phase.  These  differences  require  in  turn  some  changes  (mostly 
additions)  in  parameters,  some  changes  in  basic  LCC  Model  equation*, 
and  some  modifications  in  input  and  output  tables  and  data.  There 
are  also  a  number  of  minor  adjustments  and  updates  to  the  Model 

The  Air  Force  input  parameters  have  been  updated,  including 
adjustments  in  deployment  data,  terminal  configuration  data,  and 
labor  rates  and  other  price-related  parameters.  In  addition, 
instructions  for  the  preparation  of  Contractor  inputs  have  been 
revised  in  several  areas. 

Specific  characteristics  of  the  FSED  Phase  Model  that  are.  different 
from  those  of  its  AD  Phase  predecessor  are  as  follows: 

1.  The  classification  of  host  platforms  has  oeen  changed  to 
agree  with  the  structure  of  the  present  system 
specifications.  The  classification  now  reflects  both  the 
type  of  platform  and  the  overall  terminal  configuration. 
Platform  groupings  are: 

(1)  Tactical  aircraft.  Full-up  (maximum  or  Type  I) 
configuration 

(2)  Tactical  aircraft.  Partial  array  (intermediate  or  Type  11' 

configuration 

(3)  Tactical  aircraft,  Modem-only  (minimum  or  Type  Illy 

configuration 

(4)  Cargo/electronic  aircraft.  Modem-only  (Note:  this 
category  includes  primarily  the  airborne 
command/control  aircraft.) 
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(5)  Fixed/transportable  Ground  Elements,  Modem-only 

(6)  Mobile  Ground  Elements,  Partial  array 

(7)  Manpack  Units,  Modem-only 
( 8 J  Master  Clock  Sites 

2.  Two  new  cost  elements  -  Maintenance  Training  and  Technical 
Orders  -  have  been  added  and  most  KDT&E  costs  have  been 
eliminated.  The  new  cost  elements  require  a  considerable 
number  of  new  input  parameters,  some  furnished  by  the  Air 
Force  and  some  by  the  contractor. 

3.  A  major  Repair  Level  Analysis  (RLA)  capability  has  been 
added  as  a  supplementary  routine  available  to  the  model. 
This  capability  requires  a  new  model  input  table:  this  is 
a  matrix  defining  for  each  LRU  the  set  of  SRUs  it  contains, 
and  in  what  multiplicities.  In  addition,  a  table 
summarizing  the  results  of  LCC  runs  for  each  of  six  global 
repair  strategies  is  utilized  as  an  RLA  input.  The  RLA 
output  is  a  table  giving  repair  level  decisions  by  ITEM 
(LRU  and  SRU). 

4.  Major  new  outputs  consist  of  RLA  decisions  and  maintenance 
manpower  requirements  broken-out  by  site.  Output  Table  1 
has  been  changed:  it  now  partitions  LCC  in  accordance  with 
a  standard  cost  breakdown  structure. 

5.  There  are  changes  in  the  Modi f ica t i on/ Insta 1 1  at i on 
parameters  and  in  the  instructions  given  for  calculation  of 
contractor  inputs.  Each  parameter  is  designated  either  as 
an  Air  Force  input,  or  as  a  contractor  input  -  the  "jointly 
determined"  classification  has  been  eliminated.  The 
contractor  now  establishes  non-recurring  costs  by  platform 
type,  and  both  recurring  A-Kit  costs  and  recurring  variable 
installation  labor  hour'  by  platform  type.  The  non¬ 
recurring  costs,  previously  comprising  five  elements 
(engineering,  prototype  A-Kits,  test,  proofing  and  data) 
have  been  coalesced  into  a  single  element. 

6.  Computation  of  intermediate  level  maintenance  time  has 
been  subdivided  into  base  shoo  bench,  check  time,  and  base 
shop  repair  time. 

7.  In  accordance  with  item  b  above,  Sll  requirements  must  now 
be  identified  with  the  type  of  maintenance  action  (bench 
check,  repair,  or  both)  from  which  they  result.  Hence,  it 
is  no  longer  sufficient  to  state  in  Input  File  10  what 
types  of  support  equipment  are  needed  for  the  maintenance 
of  each  type  of  ITEM.  In  addition,  it  must  also  be  stated 
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whether  the  SE  is  required  for  repair  (or  bench  check,  or 
both)  of  the  ITEM. 

The  development  cost  for  peculiar  support  equipment  must 
now  be  entered  separately,  instead  of  being  figured  into  SE 
purchase  price.  SE  development  cost  inputs  are  further 
subdivided  into  cost  for  hardware  and  for  software.  Also 
SE  costs  are  presented  separately  for  peculiar  and  for 
common  in  Output  Table  3. 

Special  instructions  are  provided  in  Appendix  IV  to  cover 
cost  calculations  for  certain  logistic  alternatives, 
namely:  use  of  contractor  instead  of  organic  maintenance, 

and  use  of  Centralized  Intermediate  Maintenance  Facilities. 

The  nature  of  the  contractor  parameters  for  Input  File  11 
has  been  changed,  so  that  these  parameters  no  longer  depend 
upon  the  number  of  terminals  per  platform,  an  Air  Force 
input  in  Input  File  4. 


SECT TON  5 


COST  ELEMENT  EQUATIONS 


In  this  section  the  detailed  equations  for  the  Cost  Elements  listed 
in  Section  4.1  are  presented.  The  motivations  and  specific 
assumptions  underlying  the  structure  of  each  of  these  equations  are 
also  identified. 

To  avoid  redundancy,  the  convention  of  defining  variables  which 
appear  in  these  equations  only  or;  their  first  occurrence  is 
followed  The  Glossary  in  Appendix  I  provides  a  handy  reference  if 
the  reader  wishes  to  recheck  the  definition  of  variables  on 
subsequent  occurrences. 


The  letters  used  for  the  indices  of  variables  which  appear  in  the 
equations  below  adhere  to  the  following  additional  convention: 

1 

I  -  ITEM  type  NP  -  platform  grouping 


NS  -  base  type 


L  -  support  equipment  type 


M  -  mode  of  modification/  1A 

installation  on  platforms 


equipment  area  on  platforms 
for  modification/installation 


5.1  Auxiliary  Calculations 

First  presented  here  are  the  equations  for  certain  internally 
computed  quantities  (i.e.,  not  direct  data  inputs)  which  appear 
frequently  within  the  Cost  Element  and  Sensitivity  Analysis 
Equations.  This  format  will  serve  both  to  emphasize  the  importance 
of  these  internally  computed  variables  and  to  facilitate  the 
presentation  of  the  Cost  Element  and  Sensitivity  Analysis  Equations 
in  the  following  sections. 

5.1.1  PaiJ  are  Rates 

First,  the  average  failure  rate  for  each  ITEM  at  each  base  is 
defined  by: 

FAIL(I,NS)  =  the  average  number  of  failures  i not  including  repairs 
in  piace  or  false  pulls)  of  ITEM  type  1  per  month  at 
each  base  of  type  NS  (from  all  platforms  NP  deployed 
at  the  base),  giver,  by  the  equation: 
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FAILCI ,NS) 


=  ^2  (NITEM(I 
NP 


,NP)*(  1-RIP  (I  ))*NPLT(Ni*,NS)*APFH(NP,  LOINS  ,  ) 


*TFAC  (NP)*KFAC  (LE  (NP) )  /PMTBF  (I , LE (NP)  )  ]*XFR 


where 

N ITEM (I ,NP) 


IN'TEG(I)  = 
NTRMP(NP)  = 

NTRMT(NP)  = 

NITEMR(I ,NP)  = 


RIP(I)  = 

NPLT(NP,NS) 

APFH(NP.LOfNS)) 

TFAC(NP) 

KFAC(LEfNP) )  = 


average  number  of  ITEMs  of  type  I  in  each 
platform  within  grouping  NP 

IN’TEGd  )  +  ( 1  -  INTEG(  I )  )*(NTRMP(NP)+NTRMT(NP ) .)  ] 

•■••NITEMRd  ,NP) 

1  if  I  is  an  integration  ITEM;  0  otherwise. 

average  number  of  PME  terminals  installed  on 
each  platform  within  grouping  NP . 

average  number  of  TNE  terminals  installed  or 
each  platform  within  grouping  NP. 

average  number  of  ITEMs  of  type  I  in  each 
platform  within  grouping  NP  if  I  is  an 
integration  ITEM,  i.e.,  INTEG(I)  =  1;  otherwise 
(i.e.,  INTEG(I)=0),  it  is  the  average  number  ol 
ITEMs  of  type  I  in  each  terminal  (PME  or  TNE)  on 
platforms  within  grouping  NP. 

fraction  of  maintenance  incidents  ITEM  type  1 
which  are  met  by  repair-in-place  with  piece 
parts . 

average  number  of  platforms  of  type  NP  located 
at  each  base  of  type  NS. 

average  operating  hours  per  month  for  platiorm 
type  NP  operating  at  base  location  LOINS  ). 

average  fraction  of  operating  time  of  platiorm 
type  NP  that  SEEK  TALK  equipment  is  activated. 

the  reliability  factor  used  to  convert  predicted 
failure  rates  to  operational  failure  rates  as  a 
function  of  the  environment  LE(NP<  of  platform 
NP.  (See  Section  8.2.1) 


PMTBF(  I  ,  LE  (NP)  )  =  pre.dici.ed  mean  operating  hours  between  failures, 

over  the  life  cycle,  for  an  ITEM  of  type  I 
operating  in  environment  LE(NP),  including 
maintenance  actions  involving  repair-in-place 
with  piece  parts,  e.g.,  replacing  indicator 
lights.  Should  be  calculated  so  as  to  represent 
the  series,  rather  than  system,  failure  rate  of 
ITEM  type  I,  including  an  adjustment  for  "duty 
cycle",  as  indicated  in  MIL  HDBK  25 7C.  (See 
Sect  ion  8.3.8) 

XFR  =  failure  rate  multiplier  factor  (may  be  used  to 
globally  adjust  all  ITEM  failure  rates  for 
system  trade-off  studies). 


LO(NS)  =  location  of  base  NS,  defined  as: 

1,  if  base  NS  is  within  continental  U.S., 

2,  if  base  NS  is  a  Pacific  base, 

3,  if  base  Ns  is  a  European  base. 

LE(NP)  =  operating  environment  of  platform  N'P,  equals: 

1,  for  Airborne-fighter  platforms, 

2,  for  Airborne-cargo  platforms, 

3,  for  Ground- f ixod/ transportable  platforms, 

4,  for  Ground-mobi le/manpack  platforms. 


5.1.2  P  i_pe  1  ire  Snares 

Next,  one  can  compute  ITEM  pipeline  spares  at  the  bases  and  at  the 
depot,  i.e.,  the  average  number  ITEMS  of  a  given  type  I  which  are 
awaiting  corrective  maintenance  action  or  replacement  in  supply  at 
each  location.  These  ca 1 cu 1  at  ions  are  used  to  compute  Initial 
Spares  requirements,  and  are  based  on  monthly  failure  rates. 

NFBiI.NS)  =  expected  number  of  failures  of  ITEM  type  1  in  base  NS 
pipeline,  given  by  the  two  cases: 

(i)  For  a  satellite  base  NS, 

NFB(l.NS)  =  FAILi  I  ,NS  p-LREM  I  .!*(  1  +  XFPR--FPR  ( I )  )*OSTC 


35 


where 


OSTC  =  average  order  &  shipping  time  from  a  satellite  base 
to  its  associated  CIMF  (in  months) 

LRU(I)  =  LRU  (line  replaceable  unit)  indicator,  equals  ;  if 
ITEM  type  I  is  an  LRU  and  equals  0  otherwise. 

FPR(I)  =  false  pull  rate  of  ITEM  type  I;  i.e.,  that  mu i t ip  1  ■■  -  f 
actual  failures  which  are  removed  but  haven ' t  la::’ 

FPR(I)  should  be  calculated  so  as  to  satisfy  the  cmr  :  :i . 
(ft  of  removals)  =  (1  +  FPR(  I  j  )''•"(;;  of  failures  of  ' 

XFPR  =  false  pull  rate  multiplier  factor  (may  be  used  to 

globally  adjust  all  ITEM  false  pull  rates  fo:  system 
trade  off  studies) 

(ii)  For  an  Independent  or  CIMF  base, 

NFB(I,NS)  =  FAIL(I,NS)*(LRU(I)  +  RTS  (NHI  ( I ) ) )  *  [  (FPRfl  FPL  - 
RTS ( I ) )*BRCT  +  (NRTS(I)  +  COND( I ) )*OST( LCHNS ) ! j 
+CIMF  (NS)*  I  £  FAIL(I,B)*NBC(B)|*(LRU(1)  +  RTS;  SHU  I 
NHB(B)=NS 

(RTS(I)  +  FPR(I)*XFPR)*CRCT  +  (NRTS(I)  +  COND(I.i) 
*(OST(LO(NS) )  +  U ( FPR ( I ) *XFPR ) *CRCT ) ] 

where 

RTS(I)  =  fraction  of  (removed)  failures  of  ITEM  type  I 
which  are  repairable  at  the  intermediate  level 

NRTS(I)  =  fraction  of  failures  which  must  be  repaired  at 
the  depot  level 

COND(I)  =  fraction  of  failures  which  are  discarded,  either 

due  to  wearout  or  on  the  basis  of  an  RLA  decision. 
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Note:  The  RTS(I),  NRTS(I)  and  CON'D (J.  fractions  refer  only  to 

failures  which  are  removed  from  the  host  platform  and  specifically 
do  not  apply  to  failures  repaired-in-place  or  to  false  pulls.  In 
addition,  for  each  ITEM  type  I,  these  fractions  must  satisfy  the 
identity: 

RTS  ( I  )  +  NRTSC)  +  CON'D  (I;  =  1. 


For  the  purposes  of  the  automated  repair  level  analysis  capability, 
explained  in  Section  7,  the  value  of  COND(I)  actually  input  by  the 
user  should  represent  only  the  fraction  of  failures  discarded  due  to 
wear out  (assuming  that,  if  repair  is  possible,  it  is  performed). 

The  definition  of  COND(I)  given  in  the  Glossary  (Appendix  I) 
reflects  this.  However,  the  user  has  the  option  to  input  the 
discard-on- fai lure  repair  level  decision  for  an  ITEM  via  the  repair 
level  code  variable,  RL(I),  defined  m  Section  5.1.4  and  Appendix  I. 


OST(LOiNS) )  =  average  order  &  shipping  time  in  months  from  a  base 

NS  to  the  depot  (dependent  on  the  location  of  the 
base  LO(.NS)) 


BRCT  =  base  repair  cycle  time,  amount  of  time  from  removal 
of  failed  (or  falsely  pulled)  ITEM  at  the  base  until 
repair  at  the  (same)  base  and  return  of  the  ITEM  to 
base  inventory  (in  months). 

CRCT  =  amount  of  time  from  removal  of  a  failed  ITEM  at  a 

'■atei Lite  base  until  ITEM  is  shipped  to  and  repaired 
at  the  associated  CIMF  base  and  returned  to  CIMF 
inventory  (in  months.). 

NKB(NSi  =  for  satellite  has.  ,  of  type  NS.  equals  the  index  of 
the  CIMF  base  on  winch  it  is  dependent  and  equals  0 
if  base  NS  is  not  a  satellite  base. 


CIMF(NS)  =  CIMF  base  indicator,  equals  I  if  base  NS  :s  a  Cl. Mr 
base  (i.o..  if  BTYFE  i  NS'’=2)  aid  equals  (  otherwise . 

BTYPE(NS)  =  base  type  indicator;  equals:  if  base  NS  is  an 

independent  base;  b  .  if  base  NS  is  a  CIMF;  3,  if  base 
NS  is  a  satellite'  base. 


NBC(SS)  =  for  a  satellite  base  NS,  equals  the  number  of  bases 
of  type  NS  which  occur  within  the  CIMF  system  which 
contains  base  NS  and  equals  0  if  base  NS  is  not  a 
sate  1  I ite  base . 
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NH 1(1)  =  for  ITEM  types  I  which  are  SRUs  (shop  repairable 
units),  equals  the  index  of  the  next  higher  level 
indentured  ITEM  in  which  ITEM  I  is  contained  (with 
the  convention  that  NHI(I)  =  0  if  ITEM  type  1  is  ai; 
LRU)  . 


Note:  The  use  of  the  term  RTS(.NHI(I))  above  allows 

that  an  SRU  can  only  be  repaired  at  the  intermediate 
next  higher  indentured  ITEM,  NHI(I),  was  repaired  at 
ITEM  type  I  is  an  LRU  (so  that  NHI(I)  =  0)  then  we  s 
and  LRU(I)  =  1  so  that  the  above  equation  simplifies 
suitable  for  LRUs.  Thus,  for  both  SRUs  and  LRUs,  th 
" (LRU( I )+RTS(NHI (I ) ) )"  represents  the  fraction  of  th 
failed  ITEM  of  type  I  is  available  for  repair  (i.e., 
its  next  higher  assembly)  at  the  base  level.  Hence, 
is  used  as  a  "correction  factor"  thoughout  the  equat 
appear  in  Sections  4  and  5.  In  these  equations  we  u 
convention  that  RTS(O)  =  NRTS(O)  =  COND(O)  =  0  to  al 
when  NHI(I)  =  0. 
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Also  above, 


U  =  positive  quanity  indicator  function,  for  any  number 
U ( X )  =1  if  X  is  greater  than  zero  and  U(X)=0  otherw 


For  the  depot  we  have: 


N'FD(I)  =  expected  number  of  failures  of  ITEM  type  i 
pipeline,  given  by: 


(tenet 


NFD(I)  = 


Y  FAIL(I ,NS)*TNB(NS) 
NS 


•••  [  (  LRU  ( I )  +  RTS  (NH  1(1))  )*NRTS  (  I  )*DRCT  ( LOiNS;  : 
+  NRTSS.NHI  (!))*(  1  -  C0ND(  I )  P'-DAD  ] 


where , 

TN'B(NS) 


total  number  of  bases  within  the  entire  SEEK  lAI.t 
system  which  are  (treated  as  being;  identic  ii  t.  :  .is*- 
NS. 


DRCT(L0(NS))  =  amount  of  time  in  months  from  shipment  of  <i  failed 


ITEM  from  base  NS  to  the  depot  until  it  is  received 
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L 


and  repaired  at  the  depot  and  returned  to  depot 
inventory  (as  a  function  of  the  location  LO(NS)  of 
base  N'S )  . 


DAD  =  average  depot  handling  and  repair  time  in  months  from 
removal  of  a  failed  ITEM  at  the  depjot  until  it  is 
repaired  and  placed  in  depot  inventory. 

Note:  NFD(I)  =  0  if  COND(i)  =  1;  i.e.,  no  sparing  provision  is  made 

at  the  depot  for  discard-on-failure  ITEMs  (or  "worn-out" 
condemnat ions ) . 

5.1.3  Maintenance  Manhour  Requirements 

The  next  set  of  "Auxiliary  Calculations"  deal  with  ITEM  corrective 
maintenance  manhour  requirements  at  various  locations  and  with 
related  support  equipment  utilization.  Specifically,  we  have 

ERHB1(I,NS)  =  expected  intermediate  -  level  maintenance  manhours 
per  month  expended  at  a  base  of  type  N'S  in 
maintenance  of  ITEM  type  I ,  computed  by  the 
conditions  : 

(i)  ERHBI(I,NS)  =  0  if  base  NS  is  a  satellite  base, 

i.e. ,  BTYPEfNS )  =  3 

(ii)  If  base  NS  is  an  Independent  (BTYPEfNS)  =  1)  or 
a  CIMF  base  (BTYPE(NS)  =  2),  then 

ERHB I  ( I  ,.NS )  =  EBCB I  ( I ,  NS )  +  ERTF 1 1 1 ,  NS ) 

where 

EBCBI(I,NS)  =  expected  intermediate- level  maintenance  manhours  per 
month  expended  at  a  base  of  type  NS  in  bench  checking 
of  ITEM  type  I, 

ERTBI(I.NS)  =  expected  intermediate- level  maintenance  manhours  per 
month  expended  at  a  base  of  type  NS  in  repair  of  ITEM 
Type  I , 

and  these  two  variables  are  computed  as  follows: 

EBCBI (1 ,NS)  =  ERTBI (1 ,NS i  =  0  if  BTYPEfNS :  =  3,  otherwise 
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EBCBI(I.NS)  =  FAIL(I,NS)*(LRU(I)  +  RTS(NHI ( I ) ) ) 


* ( 1+XFPR-FPR ( I ) )*BCMH ( I )*BMF 

+  C  IMF  (NS)*  I  ^FAILd  ,B)*NBC(B) |*(LRL( I)  +  RTSfNHI  d  •  : 
B 

NHB(B)=NS 

* [ ( RTS ( I )  +  NRTS(I)  +  FPR ( I )*XFPR 
+  U ( FPR ( I )*XFPR)*COND ( I ) )*BCMH (1)1 *BMF 

and 

F.RTBI  ( I  ,NS)  =  FAIL(I  ,NS)*(LRU(I)  +  RTS ( NH I  (I )  ) ) *U ( 1  -CON'D ( I ) ) 

*RTS ( I )*BMH( I )  *BMF 

+CIMF  (NS)*  I  ^FARd  ,B)*NBC(B)  I  *  ( LRU  (I )  +  RTS  (NH  1(11  i 

B  1 

NHB(B)=NS 

*U  ( 1  -COND ( I ) )*RTS ( I ) *BMH ( I )  *BMF 


i’ 

* 


where 


BCMH(I)  =  average  manhours  to  perform  a  base  shop  bench  check, 
screening  and  fault  verification  of  the  removed  ITEM 
prior  to  initiating  repair  action  or  condemning  the 
ITEM. 

BMH(I)  =  average  manhours  at  a  base  to  perform  intermed i ate - 

level  corrective  maintenance  of  a  failed  ITEM  of  type 
I,  including  fault  isolation,  repair  and 
ver i f icat ion . 

BMF  =  base  repair  maintenance  factor,  to  be  applied  to 

repair  times  to  allow  for  time  to  get  test  equipment, 
parts,  etc. 
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A 


At  the  depot,  we  have 


expected  manhours  per  month  expended  at  the  depot  in 
repair  of  ITEM  type  I,  calculated  via  the  equation: 

X]  FA I L ( I , NS ) *TNB ( NS ) 

NS 

[  ( LRC  ( I )  +  RTS  (NHI  ( I )  )  )*NRTS  ( I ) 

+  N’RTS  CNHI  ( I )  )*(  1  -COND ( I ) )  j *DMH  ( I  )--'-'DMF 

where 

DMH(l)  =  average  manhours  to  perform  depot -level  corrective 
maintenance  on  a  failed  ITEM  of  type  I,  including 
bench  check-out,  screening,  fault  verification  and 
isolation,  repair  action  and  repair  verification. 

DMF  =  depot  repair  maintenance  factor,  to  bo  applied  to 

repair  times  to  allow  for  time  to  get  test  equipment, 
spare  parts,  etc. 

For  support  equipment  utilization,  we  then  have 

ERHAB(L,NS)  =  expected  utilization  of  support  equipment  type  L  at  a 
base  of  type  NS  in  hours  per  month,  computed  by: 

ERHAB(L.NS)  =  ^EBCBHI.NS)  +  £  ERTBI  ^  >s's) 

I  I 

SECODE (I , L) > 1  CKSECODEf I ,L)<3 


ERHD(I)  = 

ERHD(I)  = 


where 

SECODE(I,L)  =  requirement  indicator  for  support  equipment  type  L 
with  respect  to  ITEM  type  1,  equals 
0  if  SE  type  L  not  required  for  any  maintenance 
of  ITEM  type  1, 

1  If  SE  type  L  required  for  repair  but  not  base 
shop  bench  check  of  ITEM  type  I , 

2  if  SE  type  L  required  for  both  repair  and  base 
shop  bench  check  of  ITEM  type  I, 

3  it  SE  type  L  required  for  base  shop  bench  check  but 
not  repair  of  ITEM  type  I . 
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Also, 


ERHAD(L)  =  expected  utilization  of  support  equipment  type  L  at 
the  depot  in  hours  per  month,  computed  by: 

ERHAD(L)  =  X)ERHD(I) 

I 

0<SECODE(I ,L)<3 

The  maximum  number  of  units  of  each  SE  type  required  in  any  one 
maintenance  action  performed  at  a  particular  location  is  given  by: 

ISET(L,NS)  =  maximum  number  of  copies  of  support  equipment  type  L 
required  for  any  maintenance  action  which  will  be 
performed  at  a  base  of  type  NS,  calculated  by  the 
equation: 

where 


ISET(L,NS)  =  Max[A(I ,L) ]  over  all  I  such  that  ERHBIf I ,NS)>0. 

where 

A(I,L)  =  the  number  of  pieces  of  support  equipment  (SE)  type  L 
required  in  the  maintenance  of  ITEM  type  I 

Similarly , 

ISETD(L)  =  maximum  number  of  copies  of  support  equipment  type  !, 
required  for  any  maintenance  action  which  will  be 
performed  at  the  depot,  calculated  by: 

ISETD(L)  =  Max[A(I,L)]  over  all  I  such  that  ERHD(I)>0. 

Finally,  the  number  of  copies  of  each  support  equipment  type 
required  at  each  location  is  given  by 

NSEB(L,NS)  =  number  of  copies  of  support  equipment  type  L  required 
at  each  base  of  type  NS,  computed  by  the  formula: 

(ERHAB(L,NS)/BAA)*ISET(L,NS)  ,  if  L  is  common  SF, 

available  on  site  (i.e.,  SETYPE ( L  )  =  1 : 
NSEB(L.NS)  =  + 

[ ERHAB ( L , NS ) / BAA ]  *ISET(L,NS),  otherwise 
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and 


NSED(L)  =  number  of  copies  of  support  equipment  type  L  required 
at  the  depot,  computed  by  the  formula: 


NSED(L)  = 


;  ERHAD(L) /DAA)*ISFTD(L)  ,  if  L  is  common  SE  available 

at  depot  (SETYPE(L)=1 ) 

+ 

[ERHAD(L)/TAA]  *ISETD(L),  otherwise 


where 


BAA  =  total  available  active  work  time  per  maintenance  man 
in  hours/moi.th  at  a  base  repair  shop 


DAA  =■  total  available  active  work  time  per  maintenance  man 
in  hours  per  month  at  a  depot  repair  shop 


SETYPE(L)  =  support  equipment  acquisition  indicator,  equals 

1  if  SE  type  L  is  common  and  available  on-site 
(refer  to  Air  Force-provided  list  of  this  SE) , 

2  if  SE  type  L  is  common  but  requires  procurement 
for  SEEK  TALK  use, 

3  if  SE  type  L  is  peculiar. 


+ 

The  operation  [  ]  r 'presents  rounding  up  to  the  next  integer  (when 

the  quantity  in  brackets  is  not  itself  an  integer).  Thus,  conwvn 
support  equipment  which  is  available  at  base  sites  may  be  prorated 
by  utilization.  Other  support  eqiipment  must  be  purchased  in  whole 
units . 


5.1.4  Calculat ion  of  Repair  Level  Fractions 

The  LCC  Model  is  equipped  with  a  short-cut  mechanism  for  inputting 
ITEM  repair  levels.  This  mechanism  is  operated  via  the  use  of  the 
repair  level  code  variable,  RL(I).  RL(I1  is  a  contractor  input  in 
Data  File  (9A).  For  each  ITEM  type  I,  RL(I)  can  be  given  one  of 
four  possible  values:  0,  1,2,  or  3.  The  corresponding  results  of 
each  of  these  values  are  outlined  in  Table  5-1.  Basically,  setting 
RL(I)  equal  to  zero  has  no  effect,  while  giving  R L ( 1 )  a  non-zero 
value  will  cause  the  input  values  of  the  repair  level  fractions, 
RTS(I),  KRTS(I),  and  COND(I),  to  be  overridden  (replaced  with 
internally  calculated  values). 
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Table  5-1 


RLd) 

0 

1 


2 


3 


Results  of  Different  Values  of  RL(I) 

Result 


Initially  input  values  of  RTS(I),  NRTS ( I ) , 
and  COND(I)  are  used  in  the  LCC  Model. 


Input  values  of  RTS (I),  NRTS(I),  and  COND(I) 
are  replaced  with  internally  calculated  valu 
representing  base  repair  of  ITEM  type  I . 

Input  values  of  RTS(I),  NRTS(I),  and  CONDll) 
are  replaced  with  internally  calculated  vain- 
representing  depot  repair  of  ITEM  type  I . 


Input  values  of  RTS(I),  NRTS(I),  and  CONDll 
are  replaced  with  internally  calculated  vah 
representing  discard-on-failure  of  ITEM  typ< 


Given  a  non-zero  value  for  RL(I),  the  LCC  Program  will  calculate  the 
corresponding  values  for  RTS ( I ) ,  NRTS(I)  and  COND(I)  according  to 
Table  5  - 1 1 .  Note  that  the  entries  of  this  table  are  determined  by 
knowing  that  the  value  of  COND(I)  has  to  be  at  least  WEAR(I),  where 

WEAR(I)  =  the  fraction  of  (removed)  failures  of 

ITEM  type  I  which  are  condemned,  due  to 
normal  wear-out. 

(Note  that  WEAR(I)  gets  its  value  from  cue  initially  input  value  of 
COND(I).  Therefore,  even  if  the  user  chooses  to  override  the 
initially  input  repair  level  fractions  via  a  non-zero  value  of 
RL(I),  COND(I)  must  still  be  given  a  meaningful  value.  This  value 
should  represent  the  fraction  of  ITEM  type  I  failures  for  which 
repair  is  infeasible  due  to  wear-out  (regardless  of  economic  repair 
level  decision) . ) 

Also  the  value  of  NRTS(I)  has  to  be  at  least  RTS ( I l* BIRD ,  where 

BIRD  =  the  fraction  of  base-repair- intended  failures 
which  are  actually  repaired  at  the  depot  due 
to  insufficient  base  repair  capability. 

Finally,  a  largest  possible  fraction  is  assigned  to  RTS(I),  NRTSlI), 
or  COND(I)  if  ITEM  type  I  is  base-repaired,  depot-repaired  or 
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discarded  on  failure  respectively.  Of  course,  the  condition  that 
RTS(I)  +  NRTS(I)  +  COND(I)  =  1  is  maintained. 


Table  5-11 


Cc 

lculation  of 

Repair  Level 

F  ract i ons 

RL(I) 

RTS ( I ) 

NRTS ( I ) 

CONDI  I) 

1 -WEAR ( I ) 

1  (base) 

1+B1RC 

RTS (1)* BIRD 

WEAR ( I 1 

2  (depot) 

0 

1 -WEAR ( I ) 

WEAR ( I ) 

3  (discard) 

0 

0 

1 

Note  that  if  RL(I)  -  0,  then  ihere  will  be  no  calculation  of  these 
fractions-  Instead,  the  input  values  of  RTS ! I ) .  NRTS(I),  and 
COND(I')  will  be  used  provided  thiir  sum  is  exactly  1. 

The  Model  also  provides  the  means  for  the  user  to  input  a  global 
maintenance  strategy  by  changing  the  value  of  only  one  variable. 

This  is  the  scalar  R  whose  possible  values  are  the  integers  from  0 
to  6  inclusive.  Setting  R  equal  to  0  has  no  effect  and  the  input 
value  of  R L ( I )  is  still  the  determinant  of  the  individual  ITEM  I's 
repair  level.  Giving  R  one  of  its  non-zero  values  causes  the 
internal  setting  of  the  variables  Kh(n  as  described  in  Table  5  - 1 1 1  . 


Table  5-11  I 

Results  of  Non -Zero  Values  of  R 

Resulting  values  of  RLf  I  i  if  1  is  an  LKl  or  SRI: 

R  An  LKl  An  SRI' 

1  1 

1  2 

1  3 

>  O 

3  3 
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The  interpretation  of  Table  5 - 1 1 1  is  that  if  R=l,  both  LRUs  and  SRUs 
are  all  designated  for  base  repair;  if  R=2,  all  LRUs  are  base- 
repaired  and  all  SRUs  are  depot-repaired;  if  R=3 ,  LRUs  are  base- 
repaired  and  SRUs  are  discarded-on-failure ;  if  R=4 ,  both  LRUs  and 
SRUs  are  depot-repaired;  if  R=5 ,  all  LRUs  are  depot-repaired  and 
SRUs  are  discarded-on-failure;  and  finally,  if  R=6 ,  all  LRUs  (and 
hence  their  contained  SRUs)  are  discarded-on-failure.  For  repair 
strategy  other  than  the  six  described  above,  R  value  should  be  set 
at  zero  and  RL(I)s  need  to  be  individually  specified. 

The  capability  provided  by  R  was  built  into  the  Model  for  the  trail, 
purpose  of  generating  the  ITEM  cost  input  matrix  TIAC(I,R)  for  the 
Repair  Level  Analysis  Program  described  in  Section  7.  However,  the 
user  may  choose  to  utilize  the  variable  R  for  quickly  inputting  ore 
cf  the  six  global  maintenance  strategies  described  above.  In  this 
event,  he  should  be  aware  that  a  non-zero  value  of  R  will  cause  the 
computation  and  printing  (on  Output  Table  4A  described  in  Section 
9.2.5)  of  TIAC(I,R)  where 

TIAC(I,R)  =  total  repair- level -dependent  cost  attributed  to 
ITEM  type  I  by  global  maintenance  strategy  R 
(for  non-zero  values  of  R  only). 

This  variable  is  computed  by 

TIAC(I,R)  =  ISCA(I)  +  RSCA(I)  +  ONMCA(I)+  OFMCA(I)  +  SECI(I) 

+  IIMCA(I)  +  TDC(I)  +  MTRCI(I) 

Where  the  variables  summed  on  the  right-hand  side  are  ITEM-specif i o 
parts  of  eight  cost  elements  defined  and  computed  in  section  5.2.4  - 
5.2.11  below . 
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5.2 


Cost  Element  Equations 


In  this  section  the  equation  and  an  explanatory  discussion  for  each 
of  the  eleven  Cost  Elements  listed  in  Section  4.2  are  presented. 
Free  use  will  be  made  in  these  equations  of  the  Auxiliary 
Calculations  presented  in  the  previous  section.  Each  Cost  Element 
will  be  treated  in  a  separate  sub-section  below. 

The  total  system-wide  life  cycle  cost  (LCC)  is  computed  as  the  sum 
of  the  following  eleven  cost  elements: 


PRODC  -  Production 

MIC  -  Modification/Installation 
Maintenance 

OC  -  Operations 

ISC  -  Investment  Spares 

RSC  -  Replacement  Spares 

ON'MC  -  On-Equipment  Maintenance 


OFMC  -  Of f-Equipment  Maintenance 
SEC  -  Support  Equipment 

I1MC  -  ITEM  Inventory  Management 
STDC  -  System-Wide  Technical  Orders 

MTRC  -  Maintenance  Training 


5.2.1  Product  ion  Cost  Element 

The  Production  Cost  of  the  SEEK  TALK  system  will  be  taken  as  the  sum 
of  unit  terminal  costs  for  all  te_minals  deployed,  including  both 
prime  mission  equipment  (PME)  terminals  and  timing  net  equipment 
(TNEJ  terminals. 

Thus 

PRODC  =  Xrf  ]C  TNBlNS) *NP LT C NT , NS  1 
NS  N’P 

[  N’TRMP  (NP  ) * TU P P  f  N P  i  +  NTRMT  ( N P 1  *TUPT ( NP )  ]  *XUC 

where 


TNB(NS)  =  total  number  of  bases  in  the  SEEK  TALK  System  which 
are  (.treated  as  being!  identical  to  base  NS 
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NPLT(NP,NS)  =  average  number  of  platforms  of  type  NP  deployed  at 
each  base  within  grouping  NS. 

NTRMP(NP)  =  average  number  of  PME  terminals  installed  on 
platforms  within  type  NP 

TL'PP(NP)  =  average  unit  cost  in  dollars  of  PME  terminals 

installed  on  platforms  of  type  NP,  including  Full-up. 
Partial,  and  Modem-only  terminal  configurations 

NTRMT(NP)  =  average  number  of  timing  net  terminals  installed  on 
platforms  within  type  NP 

TUPT(NP)  =  average  unit  cost  in  dollars  of  timing  net  terminal, 
installed  on  platforms  of  type  NP 

XUC  =  unit  cost  multiplier  factor.  (May  be  used  to 

globally  adjust  all  ITEM  and  terminal  unit  costs  ii 
sensitivity  analyses  or  system  trade-off  studies! 

Note:  PME  terminals  may  be  installed  in  either  Full-up,  Partial,  or 
Modem-only  configurations  (in  accordance  with  the  instructions 
provided  in  Section  8.3.11).  Each  of  these  configurations  counts  as 
one  terminal  in  the  term  NTRMP(NP) .  Thus  the  terminal  unit  cost 
TUPP(NP)  should  be  the  average  unit  cost  over  all  Full-up,  Partial, 
and  Modem-only  terminal  configurations  within  platform  grouping  NT. 

5.2.2  Modi f icat ion/ Instal lat ion  Cost  Element 

This  cost  element  is  divided  into  a  non-recurrent  component;  that 
is,  the  cost  of  developing  the  required  modifications  and 
installations  to  be  performed  in  installing  terminals  on  each 
different  platform  type,  and  a  recurrent  cost;  that  is,  the  unit 
cost  of  performing  the  developed  modification '"instal  lation  on  each 
individual  platform,  including  both  production  line 
modi f icat ion/ instal lations  and  retrofits. 

The  non-recurring  development  cost  for  each  platform  grouping  NP, 
denoted  IMlCAt.NP,  is  given  by  the  equation 
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IMICA(N'P)  =  PD  I V  (  N’P )  *NRM  I  (  NP  ) 


where 

PDIV(NP)  =  factor  defining  the  total  effective  number  of 

different  types  of  platforms  within  platform  grouping 
NP . 

NRMI(NP)  =  average  cost  per  platform  type  within  group  NP  of 

non-recurring  cost  necessitated  by  development  of  the 
modi f icat i on/ inst a  1 lation  required  for  the 
installation  of  SEEK  TALK  equipment  in  platforms  of 
type  NP . 

Note:  An  individual  platform  grouping  NP  contains  platform  types 

which  are  similar,  but  not  exactly  the  same.  Platform  groupings 
were  made  on  the  basis  of  functional  similarities  (e.g.,  supersonic 
fighter  aircraft)  and  the  likel.hood  of  identical  SEEK  TALK 
equipment  configurations.  The  contractor  should  make  an  estimate  of 
the  parameter  NRMI(NP)  for  a  si..gle  representative  platform  type 
within  grouping  NP ,  in  accordance  with  the  instructions  in  Section 
8.3.3  and  Appendix  III.  The  Air  Force  -  provided  platform  diversity 
factor  PDrV’(N'P)  will  then  adjust  these  estimates  to  account  for  the 
additional  Modi f icat ion/Insta  1  lat icn  development  costs  due  to  the 
differences  in  platform  types  within  grouping  NP . 

The  average  recurrent  modi  f  icat ;  on,/  instal  lat  ion  cost  for  a  platform 
within  grouping  NP ,  denoted  RMICA(NP),  is  given  by  the  equation 

RMICA(NP)  =  ^2  FR(M,NP)*I  MIFIXfM.NP) 

M  1 

+  ^2  [ M I MH ( I A , M , N P ) *XM 1 L*M I LR ( M ) + AK I T ( I A , N  P ) ]  I 

IA  1 

where 

FRiM.NP''  =  fraction  of  all  platforms  within  grouping  NP  which 
undergo  modi ficatiou/ instal lation  in  mode  M 

MIFIX(M.NP)  =  the  fixed  modi f i cation ' instal lation  cost  for  platform 
type  NP  in  mod  i  f  icat ion/ insta i i at  ion  mode  M,  meant  to 
cover  the  cost  of  platform  preparation  for  the 
mod  if icat ioi  '  instal lation  and  the  subsequent  platform 
restoration 
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MIMH(IA,M,NP)  =  the  average  number  of  man-hours  required  to  perform 
a  modif icat ion/ instal lat ion  to  area  IA  on  platform 
type  N'P  in  mode  M 

XMIL  =  Modif icat ion/ instal lat ion  labor  manhours  multiplier 
factor  (may  be  used  to  adjust  all  mod/ instal lat ion 
manhour  estimates  by  a  uniform  factor  to  measure  LCC 
sensitivity  or  to  perform  system  trade-off  studies  i 

MILR(M)  =  modification/installation  labor  rate  in  dollars  per 
manhour  for  modification/installations  performed 
mode  M 

AKIT(IA,NP)  =  unit  cost  for  each  "A-Kit"  required  for  a 

modif icat ion/ instal lat ion  to  area  IA  on  platform  type 
NP,  to  include  all  installation  material  cost  not 
included  in  "terminal"  costs 

Note:  Antennas  are  considered  part  of  PME  (B-kits),  not  part  o:  - 

kits.  Thus  antenna  equipment  costs  should  be  averaged  into  unit 
terminal  costs  used  in  the  Production  Cost  Element  and  not  include! 
in  AKIT(IA,NP)  costs. 

M  =  mode  in  which  platform  Modification  and  Ins tailat ici. 
is  performed,  identified  by 

1,  if  MOD/I  performed  during  platform  production 

2,  if  MOD/I  performed  in  the  field  (by  a  depot  team; 

3,  if  MOD/I  performed  at  the  depot 

IA  =  index  for  various  modif icat ion/ instal lat ion  areas  on 
platforms.  Values  are: 

1 ,  to  indicate  Antenna  area 

2,  to  indicate  Electronics  Box  area 

3,  to  indicate  Control  Head  area 
A,  to  indicate  Cabling  area 

Note:  the  recurring,  non-fixed  mod/ insta 1 1  at  ion  cost  per  platform  t  s 
divided  into  costs  due  to  the  four  areas:  Antenna.  Electronic. s  Box , 
Control  Head,  and  Cabling.  Thus,  again  since  any  individual 
platform  grouping  NP  contains  platforms  of  somewhat  different  types, 
the  contractor  should  make  estimates  of  the  manhours  MIMHl 1A,M,NP ) 
required  for  mod/ instal lations  in  areas  on  the  basis  of  a  single 
representative  platform  type  within  each  grouping  NP,  in  accordance 
with  the  instructions  provided  in  Section  8.3.4  and  Appendix  Ill. 
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The  total  Modi t icat ion/ Ins t al 1  at  ion  Cost  is  then  given  by 

MIC  =  XI  1 1 M I CA  (.SP)+'Yl  TN  B  ( NS  )  *NPLT  ( NP ,  NS  )  *RM  I CA  ( NP  )  ] 

NP  NS 

Thus  the  initial,  non-recurring  cost  of  developing 

Modif icat ion/ Insta 1  lat ions  is  incurred  only  once  for  each  platform 
grouping  NP,  whereas  the  recurring  Mod  i  f  icat  ion/ Ir.sta  1  lat  ion  cost  is 
incurred  for  each  individual  platform  within  grouping  NP,  located  at 
all  the  bases  where  these  platforms  are  deployed. 

5.2.3  Operations  Cost  Elements 

This  cost  element  consists  of  the  sum  of  Operational  Labor  Cost, 

OLC ,  and  Added  Fuel  Cost,  AFC,  so  that  we  have 

OC  =  OLC  *  AFC 

Operational  Labor  Cost  is  meant  to  cover  the  cost  of  man-hours 
expended  in  routine  operation  of  both  Prime  Mission  Equipment 
Terminals  and  Timing  Net  Termini.  1  s .  Hie  Added  Fuel  Cost  is  due  to 
additional  drag  created  by  SEEK  TALK  antenna  elements.  The  added 
fuel  consumption  due  to  additional  weight  of  SEEK  TALK  equipment  is 
under  study  and  will  be  incorporated  if  it  is  determined  to  be 
sign if  leant 

First,  we  consider  Operational  Labor  Cost .  It  is  assumed  that  there 
may  be  some  oper  jI.  ional  ;  not  maintenance)  labor  associated  with  each 
Timing  Net  Equipment  Terminal,  and  that  this  consumes  a  number  of 
labor  minutes  per  TNE  terminal  operating  day.  Personnel  are  assumed 
to  be  nen - dec i oat ed . 

It  is  further  assumed  that  for  cm  oh  mission,  there  may  be  some 
operational  labor  associated  with  initial  activation  of  a  Prime 
Mission  Equipment  terminal.  This  is  figured  as  1  ibor  minutes  per 
mission,  and  also  assumes  non -dedicated  personnel. 

The  equation  for  Uporal  ion"!  i.ab or  Cost  is 

OLC  =  OLCT  +  OLC:' 


who  re 


OLCT  =  tiring  net  costs 
OLCP  ~  prime  mission  costs 
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These  two  quantities  are  given  by  the  equal. on  below 


GLCT  =  3  6  5  *  P 1 1'  P*T.N  LR* 
and 


EE  NPLT (  NP  ,  NS  )*TSfe  SS  p  : 
NS  NP 


np  , 


GLCP  =  12*PIUP*PMLH*  EE  NPLT  (NP,  NS  )*TNB  NS  i*MM!’M  N: 

NS  NT 


'•‘•AMPMfNP,;.  -.NS  i  oG 


where 

P1UP  =  planned  inventory  utilization  p.-riod  in  years  !  : 

the  SEEK  TALK  system 

TNLR  =  timing  net  operator  labor  rate  :n  dollars  per 

PMLR  =  prime  mission  equipment  operator  labor  rate  :i.  o  ■ 

per  hour 

AM PM ( NP , LO ( NS ) )  =  average  prime  mission  equipment  missions  pel- 
month  for  platform  type  np  at  location  Li  NS  * 

MMPD (NP , LO (NS )  =  timing  net  minutes  of  operator  labor  per  <i  iv  •  ■ 
platform  type  NP  deployed  at  a  base,  with 
location  LO(NS) 

MMPM(NP)  =  prime  mission  equipment  minutes  of  operator 

labor  per  mission  figured  on  a  platform  basis  : 
cover  initital  activation  of  PME  terminals. 

Note:  The  parameter  MMPM(NP)  only  applies  to  prime  mission 

equipment  platforms  and  should  be  entered  as  zero  for  timing  net 
platforms.  Similarly,  MMPD(NP,LO(NS) )  only  applies  to  timing  net 
platforms  and  should  be  entered  as  zero  for  prime  mission  equipment 
platforms . 

Next  we  consider  Added  Fuel  Cost.  For  each  airborne  platform,  tin 
SEEK  TALK  added  antenna  elements  increase  the  drag  of  the  air  tram*  . 
Hence  to  maintain  the  same  average  speed  more  fuel  must  be  consumed 
per  hour,  or  if  the  rate  of  fuel  consumption  is  unchanged  the 
mission  will  take  longer.  In  the  calculations,  it  is  assumed  that 
the  fuel  consumption  rate  is  increased  to  provide  an  increment  in 
average  engine  thrust  equal  to  the  average  antenna  drag. 
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It  is  further  assumed  that  we  have,  for  Platform  NP,  a  direct 
proportionality  between  drag  added  to  NP,  and  added  fuel  consumption 
required  for  NP.  Specifically,  we  set: 

(Added  fuel  consumption  for  NP)  =  FL'NCT  I  ON  ( NP )  *  (drag  added  to  NP)  , 
where 

FUNCTION  (N'P)  =  FGH(NP)/  (K(NP)*THRS  (NP) ) , 

and  FGH(N’P)  represents  fuel  consumption  rate  in  the  absence  of  extra 
drag,  THRS(NP)  represents  average  engine  thrust  utilized  in  the 
absence  of  extra  drag,  and  K(NP)  is  a  constant  for  each  platform. 

These  considerations  lead  to  the  development  of  the  following 
equation  for  Added  Fuel  Cost: 

AFC  =  1 2*P  I  UP*  £  £SPLT(NP,NS)*TNB(NS)*APFH(NP,L0(NS)) 

NS  NP 

*FGH ( NP )  •'■•CFG  ( LO ( NS ) ) *NAE  (NP  ) ••'•DRAG  ( NP ) 

/ [ K ( NP )*THRS (NP ) ] 

where 

FGH(NP)  =  average  fuel  consumption  in  gallons  per  operating 
hour  (without  extra  drag)  for  platform  type  NP 

CFG(LOfNS);  =  cost  per  gallon  of  fuel  at  operating  location  LO(NS) 
in  dol lars 

SAY.  (NP  ®  number  of  added  a.  ..enna  elements  required  for  SEEK 
TALK  installation  c:i  a  platform  of  type  NP 

DRAG(NP)  =  average  drag  per  new  antenna  element  (in  lbs.)  for 
platform  type  NP 

K(NP>  =  coefficient  ii.  thrust-fuel  consumption  equation  for 
platform  type  N'P 

THRS(NP)  =  average  thrust  ir.  pounds  generated  by  platform  type 
NP  (without  extra  drag) 

Note:  Added  Fuel  costs  ciearlv  only  apply  to  airborne  platforms. 

Thus  surface  platforms  will  not  be  included  when  the  above 
calculation  is  performed  by  the  LCC  Model. 
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5.2.4  Investment  Spares  Cost  Element 


It  is  assumed  that  each  base  and  the  depot  require  an  initial  supp 
of  Investment  Spares  to  be  used  for  immediate  replacement  of 
operational  ITEMs  upon  failure.  The  stock  of  Investment  spares  is 
maintained  by  either  placing  repaired  ITEMs  back  in  stock  or  by 
purchasing  replacement  spares  for  ITEMs  which  are  non-repairab  le  a 
hence  discarded. 


The  number  of  Investment  spares  allotted  to  each  location  is  set 
equal  to  the  number  of  pipeline  spares  for  that  location 
(represented  by  the  auxiliary  calculations  NFB(I,NS)  and  NFD(I  i), 
plus  a  safety  stock .  Here  we  use  a  standard  Air  Force  stock 


control 
to  the 


procedure*  which  has  been  shown  to  be  numerical  1 
"expected  number  of  backorders"  criterion  of  the 


y  equivale: 
Air  Force 


Logistic  Support 


Cost  Model** 


Specifically,  if  NFB(I,NS)  equals  the  pipeline  spares  of  ITEM  type 
at  a  base  of  type  NS,  then  the  number  of  investment  spares  allott* 
to  that  base,  denoted  BS(I,NS),  would  be  given  by: 


BS ( I  ,NS)  =  F(NFB(I ,NS)) 


where  F  is  the  function  defined  for  any  real  number  X  by 
F(X)  =  X  +  BF.yT 


The  coefficient  BF  in  the  definition  of  the  function  F  determines 
the  confidence  level  of  safety  stock.  For  example,  if  BF=1.65  the 
the  function  F  will  yield  a  stock  of  Investment  spares  which 
guarantee  an  expected  back  order  of  less  than  0.1  unit  per  ITEM. 


Similarly,  if  NFD(I)  equals  the  pipeline  spares  of  ITEM  type  !  at 
the  depot,  then  the  number  of  investment  spares  of  ITEM  type  1  at 
the  depot,  denoted  DS(I),  is  given  by 

DSfl)  =  F ( NFD ( I ) ) 


*  Stock  Control  at  Bases,  Chapter  11  of  Air  Force  Manual  AFM  b 
Vol.  II,  Part  One,  4  March  1974. 

** Logistics  Support  Cost  Model  User's  Handbook,  Headquarters 
AFLC/AQML,  August,  1976. 


The  total  cost  of  investment  spares  of  ITEM  type  I  over  all 
locations,  denoted  ISCA(I),  is  thus  given  by 


ISCA(I)  =  [(£  TNB (NS)*BS ( I , NS ) )  +  DS ( I ) j *UP ( I )*XUC 
NS 


where 


UP(I)  =  unit  cost  in  dollars  for  ITEM  type  I 
The  total  investment  Spares  Cost  is  then 

isc  =  yiiscAm 

I 

Notes:  1)  The  value  for  the  function  F  is  usually  rounded  off  to 

the  nearest  integer  number  of  spares,  since  it  is  most  often  used  to 
compute  the  number  of  investment  spares  required  at  one  particular 
location.  However,  in  the  SEEK  TALK  LCC  Model  we  are  dealing  with 
groupings  for  similar  bases  which  may  not  have  exactly  the  same 
sparing  requirements.  Thus  BS(I,NS)  can  be  interpreted  as  the 
average  number  of  initial  spares  of  ITEM  type  I  that  are  required  at 
each  base  within  grouping  NS.  For  example,  if  there  are  20  bases  in 
a  particular  grouping  NS,  then  BS(I,NS)  =  1.5  could  be  interpreted 
as  meaning  that  10  of  the  bases  require  2  spares  of  ITEM  type  I  and 
the  other  10  only  require  1  spare  for  a  total  of  30  spares 
(=TNB ('NS)-'BS ( 1  ,NS ) )  within  base  grouping  NS. 

Not  rounding  spares  off  to  the  nearest  integer  also  has  the 
advantage  of  avoiding  the  possibility  of  having  small  increases  in 
failure  rates  produce  large  fluctuations  in  total  spares 
requirements.  For  example,  a  sm.ll  increase  in  the  failure  rate  of 
ITEM  type  I  might  increase  BS(I,.NS)  up  from  say  1.48  to  1.53.  For  a 
grouping  NS  of  20  bases,  this  change  represents  an  increase  of  only 
1  spare  over  all  20  bases.  However,  if  BS(I.NS')  were  rounded  off  to 
the  nearest  integer,  a  fluctuation  of  1  spare  per  base  or  a  total  of 
20  spares  would  occur.  Given  the  fact  that  there  is  a  range  of 
uncertainty  with  regard  to  the  ability  of  the  LCC  Model  to 
accurately  predict  the  numbers  of  investment  spares  which  will 
actually  be  deployed,  it  is  wise  to  minimize  the  impact  of  small 
fluctuations  in  failure  rates  (or  in  any  other  factor,  for  that 
matter!.  With  this  same  point  in  mind  and  for  consistency,  the 
number  of  depot  investment  spares  per  ITEM  is  not  rounded  off  to  the 
nearest  integer. 


2)  The  pipeline  spares  quanties  NFB(I,NS)  and  NFD(I),  computed  as 
auxiliary  calculations  in  Section  5  1.2  are  based  on  a  fully 
deployed  SEEK  TALK  system. 

5.2.5  Replacement  Spares  Cost  Element 

This  cost  element  is  meant  to  cover  the  cost,  over  the  SEEK  TALK 
system  lifetime,  of  the  purchase  of  additional  spares  required  to 
replace  failed  ITEMs  which  are  discarded  due  to  either  normal  wear- 
out  or  to  discard-on- fai lure  repair  level  decisions  (i.e.,  the 
COND(I)  fraction  of  failures).  Also  included  is  the  cost  of  repair 
materials  consumed  in  ITEM  repair  actions  (i.e.,  for  the  (1-COMblil 
fraction  of  failures. 

Thus  the  replacement  spares  cost  due  to  an  individual  ITEM  type  I  is 
given  by 

RSCA(I)  =  12*PIliP*(  £  FA  I L  ( I ,  NS )  *TNB  ( NS ) ) 

NS 

*  ( 1  -  CON’D  ( SH I  ( I ) )  *  [  COND  ( I  )  +  ( 1  -  COND  ( I ) )  *RM  ( I )  ] 

*UP(I)*XUC 

where 

RM(I)  =  repair  materials  factor  for  ITEM  type  I,  equals  the 
fraction  of  UP ( I )  that  is  consumed  (in  piece  parts 
below  the  ITEM  indenture  level)  in  the  repair  of  ITEM 
type  I . 

Notes:  1)  One  should  set  RM(I)  =  0  if  ITEM  type  I  is  always 

repaired  by  the  removal  and  replacement  of  other  lower  level  parts 
which  are  also  designated  as  ITEMs  in  the  model  input  data.  (This 
is  to  avoid  double  counting.) 

21  If  ITEM  type  I  is  an  SRI'  contained  in  a  higher  indenture  level 
ITEM  (indexed  NHI(I'))  which  is  discarded  at  least  for  some  fraction 
of  its  failures  (indicated  by  CONlMNHI (I ) ) ,  then  the  replacement 
cost  (or  repair  materials  cost)  of  this  SRI  is  covered  or  absorbed 
in  the  replacement  spares  cost  of  the  higher  indenture  level  ITEM. 
Thus,  in  the  equation  above,  the  replacement  spares  costs  for  such 
an  SRI  would  only  be  incurred  for  that  fraction  of  the  time  whet,  its 
next  higher  level  indentured  ITEM  is  not  discarded.  This  fraction 
is  represented  by  the  term  ( 1 -CONDfNHl ( I ) ) ) . 


Note  that  if  ITEM  type  I  is  an  LRU,  then  by  convention  NHI(I)=0  and 
COND(0)=0,  so  that  effectively  the  term  ( 1 -COND(NHI ( I ) ) )  disappears. 
The  total  cost  of  Replenishment  Spares  is  then  given  by 

RSC  RSCA(I) 

I 


5.2.6  On-Equipment  Maintenance  Cost  Element 

This  cost  element  covers  the  system  lifetime  costs  of  all 
organizational  level  repair  actions,  including  removal  and 
replacement  of  failed  (arid  falsely  pulled)  LRUs  and  all  other 
corrective  maintenance  actions  which  are  accomplished  by  repair- in- 
place  without  removal  of  equipment  from  the  host  platform. 


The  on-equipment  maintenance  cost  due  to  ITEM  type  I  is  given  by  the 
equation 


ONMCA ( I 


I)  =  12*P IUP*  I  X]  EAI L( I , NS )  •'-'TNB (NS ) 


where 


* [ ( 1+FPR ( I )*XFPR) * LRU ( 1 )*RMH ( I )*BLR 

+  RIP(  I)'--  IPCF(I )  1--BMF 
(l-RIP(I)) 


IPCF(T)  =  average  cost  in  dollars  per  failure  of  ITEM  type  I 

which  is  met  by  rr pair-in-pl ace,  including  the  costs 
of  both  manhours  and  replacement  parts. 


BLR  =  base  maintenance  labor  rate  in  dollars  per  hour. 


RMH ( I i  =  average  number  of  manhours  required  to  remove  and 
replace  an  ITEM  of  type  1,  including  time  spent  in 
isolating  a  failure  to  the  ITEM,  removing  the  HEM, 
and  in  verifying  restoration  of  the  system  to 
operational  status  upon  replacement  of  the  failed  (or 
falsely  pulled)  ITEM. 


Notes:  1)  The  quantity  FAIL(I.NS),  compui ed  as  an  auxiliary 

calculation  in  Section  5.1.1,  represents  the  average  number  of 
removed  failures  of  ITEM  type  1  at  a  base  of  type  NS  per  month.  By 
referring  to  the  formula  for  FAI L( I ,NS )  ,  it  can  be  seen  that  the 
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quantity  RIP(I)*FAIL(I ,NS)/(1-RIP(I) )  represents  the  number  of 
repaired- in-place  failures  of  ITEM  type  I.  In  the  equation  above 
this  quantity  is  multiplied  (in  factored  form)  by  the  in-place  cost 
per  failure  IPCF(I).  (If  RIP(I)=1  so  that  division  by  zero  would 
occur  in  the  term  above,  then  the  number  of  repaired-in  place 
failures  of  ITEM  type  I  will  be  calculated  directly  by  an 
appropriate  formula  within  the  LCC  Model.) 

2)  Removal  and  replacement  manhours  RMH(I)  apply  only  to  LRUs  and 
may  be  input  as  zero  for  SRUs . 

Total  On-Equipment  Maintenance  cost  is  then  given  by 

ONMC  =  yioNMCA(I) 

I 


5.2.7  Off-Equipment  Maintenance  Cost  Element 

This  cost  element  covers  all  intermediate  and  depot-level  corrective 
maintenance  labor  costs  and  associated  packing  and  shipping  and 
maintenance  management  data  costs  over  the  system  lifetime. 

First  the  of f-equipment  maintenance  cost  due  to  all  ITEMs  of  type  I, 
denoted  OFMCA(I),  is  given  by  the  formula 

OFMCA(I)  =  12"PIUP“  T.  FAIL(I ,NS)*TNB(NS)*ACF(I ,NS) 

NS 


where 


ACF(I,NS)  =  average  of f -equipment  maintenance  cost  in  dollars  per 
failure  of  ITEM  type  I  at  base  NS,  computed  by  the 
equat ion : 

ACF(I,NS)  =  (LRU( I )+RTS (NHI ( I ) ) ) 

* [  ( ( 1+FPR ( I  )*XFPR)*BCMH ( I  )+RTS  ( 1  )*BMH ( 1 ) ) ••'BMF-BLR 
+NRTS ( I )* f  DMH ( I ) *DMF*D LR+2*C P  PD ( LO INS ) ) *WT ( I ) ] 

+COND ( I ) *CPPD ( LO (NS ) )*VT( 1 ) 1 

+NRTS (NHI ( I ) )* ( 1 -COND ( I ) )*DMH ( 1 )*DMF*DLR 

+SAT(NS)*LRU ( I  )•'•  ( 1+FPR  ( I  )*XFPR)*2*CPPC*WT ( I ) 

+  [ (RIP( I)/ ( 1 -RIP 1 1 ) ) j*MRO  +  MRF  +  SR  +  TR]  *  BLR 

where 

DLR  =  depot  maintenance  labor  rate  in  dollars  per  manhour 

CPPD(L0(NS))  =  one-way  packing  and  shipping  cost  per  (net  weight) 
pound  from  a  base  at  location  LO(NS)  to  the  depot 
(including  an  adjustment  to  allow  for  the  ratio  of 
packaged  weight  to  unpackaged  weight). 

WT(I)  =  net  weight  of  I'LL..  type  I  in  lbs. 

CPPC  =  average  one  way  p  eking  and  shipping  cost  per  (net 

weignt)  pound  from  a  satellite  base  to  its  associated 
CIMF  (including  an  adjustment  to  allow  for  ratio  of 
packaged  weight  to  unpackaged  weight). 

SATINS')  =  satellite  base  indicator,  equals  1  if  base  NS  is  a 
satellite  base  (i.e.,  BTYPE(NS)=3i  and  equals  0 
otlierw  iso 
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BTYPE(NS)  = 
1, 
2, 
3, 


base  type  indicator,  equals: 
for  independent,  non-CIMF  bases 
for  CIMF  bases 
for  satellite  bases. 


MRO  =  Average  manhours  per  failure  to  complete  on-equipment 
maintenance  records. 


MRF  =  Average  manhours  per  failure  to  complete  off- 
equipment  maintenance  records. 

SR  =  Average  manhours  per  failure  to  complete  supply 
transaction  records. 


TR  =  Average  manhours  per  failure  to  complete 
transportation  transaction  forms. 


Thus  total  Of f-Equipment  Maintenance  cost  is  given  by 

OFMC  =  y^OFMCA(I) 

I 

The  terms  in  the  equation  for  ACF(I,N’S)  have  the  following 
interpretation:  The  first  term  (LRU( I )+RTS (NHI ( I ) ) )  represents  that 

fraction  of  failures  of  ITEM  type  I  which  are  available  for 
intermediate  repair  at  the  base  level  as  a  function  of  the  JTEM's 
indenture  level.  For  example,  if  ITEM  type  I  is  an  LRU,  then 
LRl(Ij=l,  NHI fl 1=0,  and  RTS(0)=0,  so  that  this  term  equals  1,  i.e., 
all  LRUs  are  available  for  intermediate  level  repair  at  the  base 
level.  On  the  other  hand,  if  ITEM  type  I  is  an  SRU,  then  LRU(1)=0 
and  NHIfl)  is  the  index  number  of  the  next  higher  indenture  level 
ITEM  which  contains  ITEM  type  I.  Thus,  in  this  case,  the  term 
equals  RTS(NHini),  i.e.,  an  SRU  is  available  (i.e.,  removed;  for 
intermediate  repair  at  the  base  level  only  when  its  next  higher 
indenture  ITEM  is  base  repaired. 

For  those  failures  of  ITEM  type  I  which  are  available  for  repair  at 
the  base  level,  the  next  three  lines  in  the  equation  indicate  the 
repair  action  implemented.  Specifically,  all  failures  and  false 
pulls  receive  a  base-level  bench  check,  the  RTS(I)  fraction  of 
failures  are  base  repaired,  the  NRTS(I)  fraction  are  sent  to  the 
depot  for  repair  land  incur  two-way  packing  and  shipping  costs)  and 
the  CONDtl)  fraction  are  discarded  'incurring  only  a  one-way  packing 
and  shipping  cost  for  a  replacement  spare). 
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The  fifth  line  in  the  equation  for  ACF(I,NS)  accounts  for  those 
ITEMs  which  are  not  removed  from  their  next  higher  assembly  until 
they  reach  the  depot  (i.e.,  the  NRTS  ( N'HI  ( I  )  )  fraction.  These  ITEMs 
are  then  repairable  (at  the  depot)  the  fraction  (l-COND(I))  of  the 
t  ime . 

The  sixth  line  applies  only  to  satellite  bases  (i.e.,  SAT(N’S)  =  1)  and 
covers  the  cost  of  shipping  all  failed  and  falsely  pulled  LRUs  to 
the  associated  CIMF  for  repair  action  (and  the  cost  of  shipping 
replacement  spares  or  repaired  ITEMs  from  the  CIMF  to  the  satellite 
base).  Note  that  SRUs  are  not  removed  at  satellite  bases  by 
definition,  so  that  they  do  not  incur  a  separate  shipping  charge. 

Finally,  the  last  line  accounts  for  the  labor  cost  associated  with 
the  completion  of  maintenance  management  data. 


5.2.8  Support  Equipment  Cost  Element 

The  cost  of  support  equipment  (SF.)  consists  of  three  parts:  (1)  the 
cost  of  acquisition  and  maintenance;  (2)  the  cost  of  SE  hardware 
development;  and  (3)  the  cost  of  SE  software  development. 

5.2.8. 1  SE  Acquisition  and  Maintenance 

The  numbers  of  support  equipment  (SE)  of  each  type  L  required  at 
each  base  of  type  NS  and  at  the  depot,  denoted  by  NSEB(L,NS)  and 
NSED(L) ,  respectively,  were  computed  as  auxiliary  calculations  in 
Section  5.1.3.  This  calculation  was  based  on  estimated  monthly 
hours  of  SE  utilization  at  each  location  and  the  number  of  available 
work  hours  per  month  per  maintenance  man.  It  is  usually  assumed  in 
determining  SE  requirements  that  one  piece  of  SE  cannot  be  utilized 
any  more  hours  per  month  than  one  maintenance  man  (see,  for  example, 
the  Air  Force  Lo  g^i_st  ic  Support  Cost  Model,  User's  Handbook )  . 

As  noted  in  Section  5.1.3,  common  SE  which  is  available  at  base 
sites  is  charged  in  the  LCC  Model  on  a  prorated  basis,  depending  on 
the  fractional  utilization  of  available  hours.  Other  SE  must  be 
purchased  in  whole  units,  i.e.,  any  utilization  of  this  SF.  will 
incur  its  full  unit  cost.  (See  the  Air  Force-provided  list  of 

common  SE  which  is  available  at  base  sites.) 


Thus,  the  life  cycle  cost  of  support  equipment  is  computed  by: 

|  £  NSEB(L,NS)*TNB(NS)  I  +  NSED(L) 

'NS  1 

*CSE(L)*(1  +  PIUP*MSE(L)) 


where 

CSE(L)  =  unit  cost  of  SE  type  L  in  dollars  (including  an 

allowance  for  initial  spares);  it  should  not  include 
a  pro  rata  portion  of  development  cost  or  a  pro  rata 
portion  of  the  cost  of  any  new  programming  required. 

MSE(L)  =  the  yearly  cost  of  maintaining  a  piece  of  SE  of  type 
L  (considering  both  labor  and  replacement  spares), 
expressed  as  a  fraction  of  its  unit  cost  CSE(L). 

For  the  Repair  Level  Analysis  program,  described  in  Section  7,  it  is 
necessary  to  prorate  the  cost  of  support  equipment  among  individual 
ITEM  types.  For  this  reason,  we  define  the  variable 

SEC 1(1)  =  pro  rata  part  of  SEC  attributed  to  ITEM  type  I, 
which  is  calculated  according  to  the  formula 

SECI(I)  =  ^2  SECB(L)*ERHB(I)*A(I ,L)  +  SECD ( L )*ERHD ( I ) -••A ( I  , L) 

L  TERHB(L)  TERHD(L) 


where 

SECB(L)  =  (53  NSEB(L,NS)*TNB(NS)|*CSE(L)*(1  +  PIUP*MSE(L) ) , 
1  NS  1 


SECD(L)  =  NSEDf  L)*CSE(L)*(  1  +  PIL-P*MSE(L;  )  , 

ERHB(I)  =  T,  ERHB  Id.  NS)~--TNB  ( NS  ) . 

NS 
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TLRHB(L)  ERHB (I)*A(I,L), 

I 

TERHD(L)  ERHD(  I  )*A(I ,  L) . 

I 


5 . 2 . 8 . 2  SE  Hardware  Development 

Associated  with  each  SE  type  L,  there  is  a  hardware  development  cost 
SED(L).  The  development  cost  should  be  set  to  zero  if  the  equipment 
is  common,  i.e.,  SED(L)  =  0  if  SETYPE(L')  =  1  or  2.  Also,  the  cost 
will  be  incurred  only  if  the  equipment  is  used  at  all  for 
maintenance.  Thus  the  total  cost  of  SE  hardware  development  is 
calculated  by: 

SEDC  =  Xa(TNSE(L))*SED(L) 

L 

where  TNSE(L)  =  ^  NSEB(L.NS)  +  NSED(L) 

NS 

and  U(X)  =1  if  X  >  0 
0  if  X  <  0 

For  the  Repair  Level  Analysis  Program,  the  total  SE  hardware 
development  cost  SEDC  is  prorated  among  individual  ITEM  types  as 
follows:  Let  SEDC I f 1 1  be  the  pro  rata  part  of  SEDC  attributed  to 

ITEM  type  I ,  and 

SEDCKT)  =  y,PPSE(I  ,L)--'--SEP:  LI 
L 

where 

PPSE(I.L)  =  U  (Ad  ,  L)*  [  f  f 3 -SECODE  ( I .  L)  1  *  ERHD(I) 

+  l’(  SECODE  ( 1 ,  L  )  - 1  )  *  TF.BCB1  (  I ) 

+  L' d 3 -SECODE d  , L)  ) •■SECODE d  ,L) )  *  TERTBK1)] 

*1/ (ERHAD(L)  +  TERHAB (L) ) 


TERTBI(I)  =  ^2  TNB  (NS  1  ••EKTB I  (.  I ,  NS ) 
NS 

TEBCBIdl  =  Z  TNB(NSV'-EBCBId.NS) 
NS 
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TERHAB(L)  =  £TNBvNS)*ERHAB(L,NS) , 
NS 


5. 2. 8. 3  SE  Software  Development 

Software  development  may  be  required  when  using  certain  SE  in 
repairing  any  given  ITEM.  Let  SESW(I)  be  the  cost  of  SE  software 
development  for  ITEM  type  I,  then  the  total  SE  software  development 
cost  is 

SESWC  =  ( 1  -COND  ( I  )  )  ••  SESW  ( I ) 

I 


Note  this  cost  is  only  incurred  when  the  ITEM  is  repaired. 

After  presenting  the  three  parts  of  the  SE  cost  element  above,  we 
now  define  the  total  pro  rata  part  of  the  SE  cost  attributed  to  ITE' 
type  I  to  be 

TSECI(I)  =  SECI(I)  +  SEDCI(I)  +  U ( 1 -COND ( I ) )*SESW ( I ) . 

5.2.9  ITEM  Inventory  Management  Cost  Element 

This  cost  element  accounts  for  the  management  (administrative)  cost 
to  introduce  new  assemblies  and  parts  into  the  Air  Force  inventory 
system,  together  with  the  recurring  supply  inventory  management 
costs  associated  with  such  inventories. 

The  equation  for  Inventory  Mangement  costs  incorporates  the 
following  basic  assumptions: 

1)  All  major  ITEMs  among  the  SEEK  TALK  equipment  will  be  new 
to  the  Air  Force  inventory  system. 

2)  ITEMs  incur  an  Inventory  Management  cost  at  the  base  leve 
if  and  only  if  they  are  stocked  at  the  given  base. 


3)  Piece  parts  of  an  ITEM  incur  Inventory  Mangement  costs 
wherever  the  ITEM  is  repaired. 


The  number  of  bases  which  stock  spares  of  ITEM  type  1  ,  denoted 
BIS(I),  is  calculated  by: 

BIS(I)  =  XI  W  (  bS  ( 1  ,NS ;  !  •'TSB : :  S.) 

SS 

where  the  function  V  is  defined  for  any  number  X  by 

W(X)  =0,  if  X  is  less  than  0 

X,  if  X  is  between  0  and  1 
1,  if  X  is  greater  than  1 

Recall  that  the  number  of  spares  of  ITEM  type  1  at  base  NS,  denoted 
BS(I,NS),  is  not  rounded  off  to  an  integer,  but  instead  represents 
the  average  number  of  spares  of  ITEM  type  I  over  all  bases  within 
grouping  NS.  Thus  BS(I,NS)=.5  uouid  mean  half  of  the  bases  within 
group  NS  have  1  spare  of  ITEM  type  I  and  the  other  half  have  no 
spares  of  the  ITEM.  If  BS(I,NSj  is  greater  than  1,  then  we  assume 
that  all  bases  within  group  NS  have  at  least  one  spare  of  ITEM  type 
I  and  hence  all  incur  Inventory  Management  costs. 

The  number  of  bases  which  perform  Intermediate  level  repair  of  ITEM 
type  I  (and  hence  require  an  inventory  oi  ITEM  piece  parts.)  is 
denoted  by  BC1S(I)  and  calculated  by  the  equation 

BCIS  ( I )  =  I  'SATINS )  )*U(RTS  ( I  )*NFB  (1  ,  NS  )  P'-TNB  I  NS ) 

NS 

The  conditions  in  the  above  equation  for  a  base  to  require  an 
inventory  of  piece  parts  of  ITEM  type  I  are  thus:  (i)  Base  NS  must 
riot  be  a  satellite  base,  (ii)  ITEM  type  I  must  be  repairable,  at 
least  some  of  the  time,  at  the  intermediate  level,  i.e.,  RTS ( I )  >  0, 
and  iiii)  the  pipeline  of  ITEM  type  I  at  base  NS,  denoted  NFB(I,NS), 
must  be  positive,  i.e.,  failures  of  ITEM  type  I  must  occur  at  base 
NS  . 

Thus  the  Inventory  Management  cost  incurred  by  ITEM  of  type  I  is 
given  by 

I  IMCA(  1  )  =  I  L'T  (  I  i*fl+CPAi  I  ..  )*l‘(  l-COND(NHIfl))  )*(  IMC+PIUP*KMC  j 
+P  I  IT*  ( B I S  (  1  >BC  IS  i  I  )*CPA  ( T  )  )*SA 
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where 


IUT(I)  =  equals  1  if  a  spare  of  ITEM  type  I  is  ever  required 
anywhere  in  the  SEEK  TALK  system,  i.e.,  if  it  ever 
fails,  and  equals  0  otherwise.  Computed  by 

iuTin  =  u(  £fail(i,ns)) 

NS 


IMC  =  initial  depot- level  inventory,  management  cost  in 

dollars  to  introduce  a  new  procurable  part  into  the 
Air  Force  inventory  system 

RMC  =  recurring  annual  depot-level  inventory  management 

cost  in  dollars  to  maintain  an  ITEM  or  piece  part  in 
the  Air  Force  inventory  system 

PA ( I )  =  number  of  lower  indenture  (below  ITEM  level)  piece 
parts  or  assemblies  which  wou 1 d  be  added  to  the  Air 
Force  inventory  system  if  ITEM  type  I  were  repaired 
in  the  system 

CPA(I)  =  corrected  piece  part  count,  i.e.,  equals  PA(I)  unless 
ITEM  type  I  is  designated  as  discard-on-failure 
(i.e.,  C0ND(I)=1)  in  which  case  CPA(I)  is  set  equal 
to  zero. 

SA  =  recurring  annual  cost  in  dollars  to  maintain  a  line 
item  or  piece  part  in  a  base- level  inventory  system 

Finally,  the  total  ITEM  Inventory  Mangement  cost  is 

I IMC  =  yillMCA(I) 

I 

Note:  PA(Ij  may  be  zero  for  some  higher  indenture  level  ITEMs  to 
avoid  double  counting  of  SRLs  which  are  listed  as  ITEMs.  Thus  if 
ITEM  type  1  is  an  LRL  which  is  repaired  by  removing  and  replacing 
SRLs  (which  are  also  listed  as  ITEMs;,  then.  PA  ( I  )  =0.  In  other 
words,  PA(I)  should  only  count  parts  lower  than  the  ITEM  level.  hy 
the  same  token,  new  piece  parts  included  in  the  PA(I)  value  of  the 
SRL  should  not  also  be  counted  in  the  PA ( I  )  value  of  the  higher 
level  LRU. 
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In  addition,  if  some  new  piece  parts  are  common  components  in 
several  different  ITEMs  then  Lheir  number  should  be  averaged  over 
the  corresponding  PA(I)  values.  For  example,  if  4  new  piece  parts 
are  all  components  in  each  of  5  different  ITEM  types  then  the  PA(I) 
value  of  each  ITEM  should  be  0.8  so  that  the  sum  of  the  PA ( I )  equals 
4.  This  action  will  avoid  over-counting  of  piece  parts. 

5.2.10  Techn ical  Orders  Cost  Element 

The  cost  accounted  for  in  this  Element  is  that  which  can  be 
attributed  directly  to  the  requirement  for  creating  pages  containing 
specific  guidance  to  support  maintenance  of  SEEK  TALK  equipment. 
Various  types  of  technical  orders  are  possible.  Technical  orders 
can  be  of  a  system  level  nature,  not  specific  to  any  particular  ITEM 
type.  An  example  would  be  a  theoretical  description  of  the  system's 
operation  intended  to.  assist  a  person  performing  maintenance. 
Secondly,  there  may  be  ITEM-speci f ic  technical  orders  required  for 
repair  or  bench  check  of  particular  equipment  ITEMs.  Also 
conceivable  are  technical  orders  written  to  explain  the  operation  of 
specific  pieces  of  support  equipment  in  the  maintenance  of  ITEMs. 

The  equation  for  this  Cost  Element  is  hence  structured  to 
accommodate  these  three  types  of  technical  orders. 

The  equation  also  accounts  for  three  types  of  technical  order  costs: 
(1)  acquisition  cost  of  original  negatives  dependent  only  on  the 
total  number  of  distinct  pages;  (2)  reproduction  cost  dependent  on 
the  total  number  of  copies  made;  13)  upkeep  cost  dependent  on  the 
number  of  distinct  pages  and  the  system  life-time  (TUT'. 

The  formula  for  computing  Technical  Orders  Cost  necessitates  the 
following  additional  Air  Force  inputs: 

ACPP  =  average  acquisition  cost  per  page  tor  original 

negatives  of  technical  orders.  This  is  an  Air  For i.e 
input  in  order  to  make  it  uniform  among  the 
submitting  contractors.  In  this  way  the  com  r a:.',  o: 
is  more  equitably  hold  account  ible  tor  the  s;;:<-  <•: 
the.  tech,  order  package  his  design  generates. 

RCPP  =  technical  order  reproduction  cost  per  copy  per  page. 

UCPP  =  technical  order  upkeep  cost  per  distinct  page. 

The  formula  also  necessitates  the  following  additional  contractor 
inputs : 
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DDATA  =  number  of  distinct  pages  of  system  level  technical 
orders  intended  for  depot  maintenance  only. 

BDATA  =  number  of  additional  distinct  pages  of  system  level 
technical  orders  written  for  base  level  maintenance. 

DATAD(I)  =  number  of  additional  distinct  pages  of  technical 

orders  required  for  repair  of  ITEM  type  I  and  written 
for  depot  use  only. 

DATAB(I)  =  number  of  additional  distinct  pages  of  technical 
orders  required  for  base  repair  of  ITEM  type  I. 

DATAS(L)  =  number  of  additional  distinct  pages  of  technical 

orders  required  for  use  of  support  equipment  type  !, 
and  not  including  any  documentation  which  may  be 
included  in  the  unit  cost  of  L. 

Note  that  the  five  sets  of  pages  counted  by  the  five  variables 
listed  above  are  assumed  to  be  mutually  disjoint.  For  example, 
there  should  be  no  overlap  between  the  pages  counted  by  UATAIH  I '  .mi 
those  counted  by  DATAB(I).  However,  it  is  expected  that  the  user 
may  wish  to  set  one  or  more  of  the  page  count  variables  equal  to  0. 
The  wide  variety  of  page  count  inputs  is  intended  to  provide  the 
Model  with  the  capability  to  accommodate  a  wide  variety  of  technical 
order  configurations. 

The  cost  of  system-wide  technical  orders,  denoted  by  STDC ,  is  then 
computed  according  to  the  following  equations 


(18 


STDC  = 


[ DDATA  +  BDATA  +  ^(DATAD(I)  +  l(  £  ERTBI  ( I  ,NS)  )*DATAB(  I ) ) 
I  NS 


+  52lJ(TNSE(L))*DATASrL)]  *(ACPP  +  RCPP  +  PIUP*UCPP)  + 
L 


RCPP''-  y^TXB  (NS  )-••  [BDATA  +  £  U (ERTBI  ( I , NS)  V-'DATAB ( I )  + 

NS  I 


£  L'(Ns£B  (  L ,  NS)  )*DATAS(L)  ) 
L 


where 

TNSE(L)  =  NSEB(L.NS)  +  NSED(L) 
NS 


arid 


L’l.X)  =  1  if  X  >  0 
0  if  X  <  0 

Note  that  the  formula  for  STDC  i  ■  composed  of  two  major  terms.  The 
first  represents  acquisition  of  original  negatives,  printing  of  one 
copy  of  each,  page  for  the  depot,  and  upkeep  cost  for  each  year.  The 
second  represents  reproduction  costs  for  all  base  copies 
necessitated  by  given  repair  levels. 

For  the  Repair  Level  Analysis  program,  described  in  Section  7,  it  is 
necessary  to  prorate  the  cost  of  technical  orders  among  individual 
ITEM  types.  For  this  reason  we  define  the  variable 

TI)C  ( I )  =  the  pro  rata  part  of  STDC  attributed  to  ITEM  type  1, 

which  is  calculated  according  to  the  formula 
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TDC(I)  = 


[  PPTM ( I  )•'•  ( DDATA  +  BDATA)  +  DATAD(I)  +  U (TERTBI  ( I ) )  *  DATAB(I) 

+  53  PPSE  ( I ,  L)*DATAS (L)  ]  *(ACPP  +  RCPP  +  PIUP*UCPP) 

L 


+  RCPP*  53TNB  (NS)*  [  PPTM  ( I  )*BDATA  +  L’ (ERTBI  ( I  ,NS)  )*DATAB  ( I  ) 
NS 


+  53  PPSE  ( I ,  L)*Li  (NSEB  (L,N’S )  )*DATAS(L)  ] 


where 

PPTM(I)  =  (OSMCA(I)  +  OFMCA  (!))/( ON'MC  +  OFMC) 


PPSE ( I , L)  =  L: ( A ( I , L ) * [ U ( 3 - SECODE (I , L ) )  *  ERHD(I) 

+  C (SECODE (I , L) - 1 )  *  TEBCBI(I) 

+  L' (  (3 -SECODE ( I , L)  )*SECODE (I  , L) )  *  TERTBI  (  I )  ] 

*1/ (ERHAD(L)  +  TERHAB (L) ) 


TERTBI (I)  =  23TNB(NS)*ERTBI (I ,NS) 
NS 

TEBCBI(I)  =  53TNB(NS)*EBCBI(I ,NS) 
NS 

TERHAB  f  E  )  =  £TNBfNS  )*F,RHAB(L,SS)  , 
NS 


and,  again, 

U(X;  =1  if  X  •  0 

0  otherwise. 
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ONMCA(I),  OFMCA(I),  ONMC,  OFMC,  A(I,L),  ERHD(I),  ERHAD(L) ,  TNB(NS), 
ERTBI (1 ,NS) ,  ERHAB(L,N’S ) ,  N'SEB(L,N'S)  are  all  defined  previously. 


5.2.11  Maintenance  Training  Cost  Element 

The  equation  for  this  Cost  Element  is  based  on  the  following 
assumpt ions : 

1.  Cost  is  incurred  for  training  of  maintenance  personnel 
only.  There  is  no  operations  training  cost  included. 

2.  The  cost  estimated  is  that  of  addit ional  training 
necessitated  by  SEEK  TALK,  and  the  cost  of  basic  avionics 
training  is  assumed  sunk. 

3.  Three  types  of  training  are  modeled: 

Type  1  is  in-plant  training  by  the  production 
contractor ; 

Type  2  is  Air  Force  service  training  performed  by 
Type  1  trainees; 

Recurring  training  is  that  necessitated  by  attrition 
among  Air  Force  maintenance  personnel. 

4.  On-the-job-training  (OJT) ,  if  employed,  does  not  involve 
any  cos  t . 

5.  The  number  of  persons  requiring  recurring  training  is 
determined  by  the  number  of  avionics  maintenance  people 
expected  to  leave  the  Air  Force  each  year  and  not  by  those  who 
are  merely  transferred  among  bases. 

6.  'depot  personnel  are  trained  for  maintenance  o)  any  item  not 
always  discarded  on  failure. 

7.  All  base  personnel  are  trained  for  maintenance  of  any  item 
to  be  given  intermediate  maintenance  at  any  base. 

8.  The  cost  of  training  includes  the  entire  pay  and  any 
additional  allowance  paid  to  personnel  while  they  are  being 
trained.  This  is  because  training  time  is  time  away  from  jobs 
which  may  have  to  be.  filled  by  replacement  personnel.  The  cost 
to  compensate  for  this  should  be  represented  in  the  AF 
parameters  PALI,  PAL2D,  and  PAL2B  defined  below. 
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The  formula  to  compute  maintenance  training  cost  necessitates  the 
following  additional  AF  inputs: 

CPD2  =  cost  per  class  per  day  for  type  2  training. 

HPD2  =  number  of  in-class  hours  per  day  for  a  type  2 
training  class. 

PALI  =  average  daily  pay  and  allowance  during  training  for 
type  1  trainee. 

PAL2B  =  average  daily  pay  and  allowance  during  training  fr;j 
type  2  base  trainee. 

PAL2D  =  average  daily  pay  and  allowance  during  training  for 
type  2  depot  trainee. 

QTYP1  =  number  of  trainees  for  type  1  training. 

QTYP2B  =  initial  number  of  base  trainees  for  type  2  train  ins.- . 

QTYP2D  =  initial  number  of  depot  trainees  for  type  2  train j.'.g 

SPC2  =  maximum  number  of  students  per  type  2  training  class 

TORB  =  turnover  rate  for  base  avionics  maintenance 

personnel;  the  fraction  of  this  work  force  leaving 
the  AF  (and  replaced)  per  year. 

TORD  =  turnover  rate  for  depot  avionics  maintenance 

personnel;  the  fraction  of  this  work  force  leaving 
the  AF  (and  replaced)  per  year. 

TRAV1D  =  average  round  trip  travel  expense  for  travel  of  type 

1  and  type  2  depot  trainees  to  and  from  the  relevant 
training  facilities. 

TRAVB  =  average  round  trip  travel  expense  for  travel  of  type 

2  base  trainees  to  and  from  the  type  2  training 
facility. 

TYP2TF  =  ratio  of  type  2  training  time  to  type  1  training  tim 
when  the  same  course  material  is  covered  in  both. 

The  following  additional  contractor  inputs  are  also  required: 

CPD1  =  cost  per  class  per  day  for  type  1  training. 


HPD1 


=  number  of  in-class  hours  per  day  for  a  type  1 
training  class. 

SPC1  =  maximum  number  of  students  per  type  1  training  class. 

TEFM  =  cost  in  dollars  of  equipment,  facilities,  and  manuals 
required  for  all  training  and  not  accounted  for  by 
any  other  element  of  the  SEEK  TALK  LCC  Model. 

(Faci lities  considered  are  for  type  1  training  only.) 

TIMEl(I)  =  number  of  additional  hours  of  type  1  training 
required  for  repair  of  ITEM  type  I. 

Prior  to  presentation  of  the  Maintenance  Training  equation,  a  few 
preliminary  computations  are  performed  to  facilitate  the  reader's 
understanding: 

T1  =5ZtIME1(I), 

I 

T2DA  =  TYP2TF*  ^TIME 1  ( I  )*U ( 1  -COND ( I  )  ) . 

I 

T2BA  =  TYP2TF*  //TIME1 (I )*U(  £erTB1  ( 1  ,SS)) . 

I  NS 


The  three  variables,  Tl,  T2DA,  .  d  T2BA  may  be  interpreted  as 
follows.  Tl  represents  the  total  number  of  type  1  training  hours 
per  type  1  trainee  necessitated  by  the  contractor's  design.  T2DA 
represents  the  total  number  of  hours  of  type  2  training  required  for 
a  depot  trainee.  T2BA  is  the  analogous  total  for  a  base  trainee. 
Computation  of  T2DA  is  based  on  the  assumption  that  any  ITEM  which 
will  be  discarded  on  failure  ui.13  not  increase  the  type  2  training 
time.  Similarly,  for  T2BA.  onl\  ITEMs  which  are  expected  to  undergo 
base  repai r  will  necessitare  additional  type  2  training. 

Then,  the  cost  of  training,  d  'noted  by  MTRC ,  is  computed  according 
to  the  following  equation: 
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+  + 

MTRC  =  [T1/HPD1 ]  *  [QTYP1/SPC1 ]  *  CPD1 


+ 

+  QTYP1  *  ( [T1/HPD1  ]  *  PALI  +  TRAV1D*L'(T1 ) )  + 


[  (T2DA*QTYP2D*(1  +  PIUP-'TORD) 


+ 

+  T2BA--QTYP2B*(1  +  PIL'P-'-TORB ) )  j  1  HPD2*SPC2 )  ]  *CPD2 


+ 

+(l+PIUP*TORD)*QTYP2D*([T2DA/HPD2]  "PAL2D  +  TRAV1D*U(T2DA; 


+ 

+  ( 1+PIUP*T0RB)*QTYP2B*(  [T2BA/HPD2]  *PAL2B  +  TRA\'B;,-L'(T2BA) ) 


+  TEFM 


where 

+ 

[X]  means  the  smallest  integer  greater  than  or  equal  to  X, 
and  U(X)  =  1  if  X  >  0 

0  otherwise. 

Notice  that  the  right  hand  side  of  the  training  equation  consists  of 
three  main  terms.  The  first  accounts  for  type  i  train ing,  the 
second  for  type  2  (initial  and  recurring),  and  the  third  is  merely 
TEFM.  In  the  type  1  term,  the  number  of  days  of  instruction  and.  the 
number  of  classes  are  each  computed  separately,  and  their  product  is 
the  number  of  class-days.  In  the  type  2  term,  to  account  lor  the 
possibility  of  depot  and  base  personnel  receiving  some,  of  their 
training  concurrently,  the  total  number  of  trainee-hours  is  computed 
and  divided  by  trainee-hours  per  class-day  before  the  rounding  up 
process  takes  place. 
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As  for  support  equipment  and  tech,  orders,  the  cost  of  training  must 
be  prorated  among  ITEMs  to  accommodate  the  Repair  Level  Analysis 
program.  To  satisfy  this  need  we  define  the  variable 

MTRCI(I)  =  the  pro  rata  part  of  MTRC  attributed  to  ITEM  type  1, 

calculated  by 

MTRC 1(1)  = 

+  + 

ITPF1  ( I  )*(  [Tl/'HPDl  ]  *  [QTYP1/SPC1  ]  *  CPD1 

+ 

+  QTYP1*([T1/HPD1)  •'•PALI  +  TRAV1D*U(T1) ) )  + 

ITPF2  ( I  )-••  [  (T2DA--QTYP2D* ( 1+PILP*T0RD) 

+  T2BA*QTYP2B""(  l+PIl'P-TORB) ) 

+ 

* 1 / ( HPD2*SPC2 ) ]  "CPD2  + 

ITPF3 ( I )*( 1+PIUP*T0RD)*QTYP2D 

+ 

*( [T2DA/HPD2]  *PAL2D  +  TRAY  ID  *  U(T2DA))  + 

ITPF4  (  I  V--(  l  +  PIL’P-'TORE  )*QTYP2B 

+ 

*t  !T2BA  'HPD2  ]  ••PAL2B  .  "T2BAII  + 

ITPF5 ( I  )*TEFM 

where  the  ITPFXU t  variables  (for  x=l,  ....  5)  are  itemized  training 
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proration  factors  defined  as  follows: 


ITPFl(I)  =  TIMEKD/TI 

ITPF2 ( I )  =  TYP2TF*TIME 1(1) 

*(QTYP2D*U ( 1  -CON'D ( I )  )+QTYP2B*U (  £  ERTBI  Cl  ,SS) )) 

NS 

*  1/ (QTYP2D*T2DA  +  QTYP2B--T2BA) 

ITPF3 ( I )  =  TYP2TF" T I ME  1 ( I ) *U ( 1  - COND (I))/T2DA 

ITPF4CI)  =  TYP2TF*TIME1(I)*U(  rERTBI (I .NS) )/T2BA 

NS 

ITPF5  (  I )  =  T I  ME  1  ( I )  [  QTYP 1  +  TYP2TF*  (QTYP2D*U  (1-COND  (I)  ) 

+  QTYP2B*U(  23ERTBI ( 1 , NS ) ) 3 ] 

NS 

*1/  (QTYP1*T1  +  QTYP2D'VT2DA  +  QTYP2B*T2BA) 
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SECTION  6 


LCC  SENSITIVITY  ANALYSIS  CAPABILITY 


This  section  presents  the  methods  used  in  the  LCC  Model  to  address 
the  sensitivity  of  Life  Cycle  Cost  to  changes  in  various  input  data 
parameters.  This  sensitivity  analysis  capability  serves  several 
purposes.  First,  it  provides  a  measure  of  the  fluctuation  in  LCC 
which  may  be  experienced  due  to  uncertainty  in  the  estimates  of 
various  input  parameters.  Secondly,  the  sensitivity  analysis 
calculations  help  to  identify  the  significant  cost  drivers  among  the 
various  input  parameters.  Thirdly,  the  LCC  sensitivity  analysis 
capability  may  be  used  as  a  tool  to  perform  system  trade-off 
analyses . 

The  primary  component  of  the  LCC  sensitivity  analysis  capability  is 
presented  in  Section  6.1  below,  where,  for  selected  data  input 
parameters,  a  set  of  equations  is  exhibited  which  calculate  the 
estimated  changes  in  LCC  which  would  be  produced  by  a  given 
fractional  change  to  each  particular  parameter. 

Section  6.2  discusses  how  the  LCC  Model  user  can  perform  a 
simplified  repair  level  analysis  (RLA)  by  utilizing  the  LCC 
sensitivity  analysis  calculations  in  Section  6.1  with  respect  to  the 
repair  level  fractional  allocations  RTS(I),  NRTS(I)  and  COND(I). 

This  is  not  to  be  confused  with,  and  is  not  a  replacement  for,  the 
RLA  Program  described  in  Section  7. 

Section  6.3  presents  a  sensitivity  analysis  calculation  which  tries 
to  identify  those  SRC's  in  the  contractor's  equipment  design  which 
might  be  worth  redesigning  as  LRUs  in  order  to  reduce  life  cycle 
costs  . 

Finally,  Section  6.«  shows  how  the  LCC  Model  user  may  also  perform 
LCC  sensitivity  and  trade-off  analyses  by  utilizing  the  global 
multiplier  factors  on  unit  costs,  failure  rates,  false  pull  rates, 
and  MOD/I  labor  hours.  In  particular,  these  global  multiplier 
factors  can  be  used  as  a  supplement  to  and  in  conjunction  with  the 
detailed  sensitivity  analysis  calculations  presented  in  Section  t> . 1 . 

6 . 1  LCC  Sensitivity  Due  to  Fractionally  Incremented  Data  Parameters 

This  section  presents  LCC  sensitivity  equations  which  are  usei  in 
the  LCC  Model  to  estimate  the  changes  in  LCC  that  would  result  from 
fractional  chang  j  in  the  values  of  each  of  certain  selected  input 
data  parameters.  These  parameters  are  divided  into  global  i system- 
wide)  parameters  and  ITEM-specif ic  parameters  in  Table  o-I  below: 
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TABLE  6-1 

SENSITIVITY  ANALYSIS  DATA  PARAMETERS 


Global  Parame t  e rs 

Unit  Cost  -  XUC  Factor 
Failure  Rate  -  XFR  Factor 
False  Pull  Rate  -  XFPR  Factor 

Maintenance  Repair  Times  -  BMF  and  DMF  Factors 
Repair  Materials  Cost  -  XRM  Factor  ("■•) 

Program  Lifetime  -  PIUP  Factor 

Modif  icat  ion/' Instal  1  ation  Labor  Man-hours  -  XMIL  Factor 

ITEM  -  Specific  Parameters 

Unit  Cost  -  UP C I )  Factor 
Failure  Rate  -  FR ( I )  Factor  (■•'■■) 

False  Pull  Rate  -  FPR(I)  Factor 
Repair  Materials  Cost  -  RMl'I)  Factor 
Intermediate  Repair  Fraction  -  RTS(I)  Factor 
Depot  Repair  Fraction  -  NRTS(Ij  Factor 
Condemnation  Rate  -  COND(I)  Factor 

(*)Note:  The  factors  XRM  and  FR ( 1 )  are  not  direct  inputs  from  the 

data  files.  In  fact,  they  are  not  used  directly  in  any  equations 
within  the  LCC  Model.  The  "symbols'  XRM  and  FR(I)  are  utilized  here 
merely  to  indicate  the  relevant  sensitivity  analysis  calculation. 

For  each  of  the  data  parameters  listed  above  ; and  for  each  ITEM  type 
I  if  the  factor  is  ITEM-speci f i c ) ,  the  LCC  Model  computes  the 
average  change  (either  positive  or  negative)  in  Life  Cycle  Cost 
which  is  produced  by  a  fractional  increase  in  the  value  of  the  given 
factor . 

Below  the  variable  FIN'C  stands  for  the  fractional  increase  in  the 
factor  under  consideration.  This  increase  is  implemented  in  two 
different  ways  depending  on  the  particular  factor.  For  the  factors 
XL'C,  XFR,  XFPR ,  BMF/ DMF,  XRM.  PIUP,  XMIL,  UP  (I,,  Fh*  ( 1  i,  rPR*  I  and 
RM ■ I  / ,  the  equations  compute  the  change  m  LCC  which  results  i rex 
increasing  the  given  factor  by  a  multiple  of  i  iNC.  lor  example,  i : 
FISC=. 25  and  the  factor  under  consideration  is  UPM).  the  equations 
compute  the  change  it  LCC  which  would  result  l  rom  changing  1*1’ (  3  tc 
UP (I)  +  i . 25  )*LT C 1 j  =  ~  1 . 25 )*UP ( I ) .  however,  for  the  factors  KTS;i<, 
NRTS  ( I  )  and  CONLKI)  which  are  themselves  fractions'),  F1XC  stands 
for  the  absolute  increase  in  the  factor.  Thus .  if  F I NC= . 2 '  and  tiie 
factor  under  cons iderat ion  is  RTS ( I ! ,  then  the  equations  compute  the 
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change  in  LCC  which  would  result  from  changing  RTS ( I )  to  (RTS(I)  + 
.25).  (Actually  it  takes  the  min imum  of  ( RTS ( I )  +  .25)  and  1.) 

In  the  equations  below  the  notation  TDXXX  is  used  to  stand  for  the 
change  in  LCC  which  is  produced  by  a  fractional  increase  of  FINC  in 
the  factor  XXX,  where  XXX  may  be  any  one  of  the  factors  listed  in 
Table  6-1.  Thus  TDUP(I)  stands  for  the  change  in  LCC  produced  by  a 
fractional  change  of  FIN'C  in  the  factor  UP C  I  )  .  One  will,  in 
addition,  refer  to  TDXXX  as  the  change  in  LCC  with  respect  to  the 
factor  XXX. 

Note  that  if  XXX  is  one  of  the  "global''  parameters  listed  in  Table 
6-1 ,  then  TDXXX  is  a  single  value  and  will  be  printed  in  the 
Sensitivity  Analysis  Output  Table  of  an  LCC  Model  computer  run.  On 
the  other  hand,  if  XXX  is  one  of  the  "iTEM-specific"  parameters, 
then  there  is  a  value  of  TDXXX  for  each  different  ITEM  index  I; 
e.g.,  if  XXX  is  L'P  ( I )  then  TDl'P(I)  will  be  calculated  for  each 
different  index  number  I.  In  this  case  the  LCC  Model  will  print  out 
the  most  sign  if  ica  n_i  TDUP(I)  values  first;  i.e.,  the  most 
significant  TDUP(I)  over  all  different  I  indices  will  be  printed 
first,  the  second  most  significant  TDUPi.Ii  will  be  printed  second, 
and  so  on.  This  "sorting"  method  thus  effectively  identifies  those 
ITEMs  for  which  a  given  ITEM-specific  parameter  is  most  cost- 
sensitive.  In  this  context,  since  most  LCC  sensitivity  calculations 
are  "two-sided"  (see  Caution  (2)  below),  the  term  "most -s igni f icant " 
for  these  calculations  means  largest  in  absolute  value .  By 
exception,  for  the  terms  RTS ( I ) ,  NRTS(I),  and  COND(I),  one  is  most 
interested  in  those  changes  in  repair  levels  which  produce  savings 
in  LCC.  Thus  for  these  three  factors  "most  significant"  means 
largest  in  negative  value .  In  other  words,  TDRTS(I),  TDNRTS(I),  and 
TDCOND(J)  will  be  sorted  in  order  of  greatest  predicted  savings  in 
LCC.  (A  sample  Sensitivity  Analysis  Output  Table  appears  at  the  end 
of  the  Illustrative  LCC  Model  Computer  Run  contained  in  Appe.ndix 
II  .  1  .  ) 

CAUTIONS :  There  are  several  important  considerations  which  should 

be  kept  in  mind  when  using  the  sensitivity  analysis  calculations. 
These  are : 

(1)  In  general,  the  sensitivity  analysis  calculations  attempt 
to  present  average  estimated  changes  in  LCC,  i  .  o .  ,  the 
continuous  "trend"  in  LCC.  Step  increases  in  costs  ,  such 
as  ior  peculiar  support  equipment  are  averaged  out.  Thus, 
for  example,  the  sensitivity  analysis  calculations  will 
prorate  the  cost  of  additional  support  equipment 
utilization  (say,  due  to  an  increase  in  ITEM  failure 
rates),  regardless  of  whether  or  not  the  increased 
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utilization  necessitates  the  purchase  or  a  tew  piece  oi 
support  equipment. 

For  this  reason,  the  increased  LCC  predicted  hv  the 
sensitivity  analysis  calculation  on,  say,  the  XFK  factor 
with  a  rlNC  value  of  .20,  may  not  exactly  equal  the 
increase  in  the  LCC  value  which  is  calculated  by  a  re- ru: 
of  the  LCC  Model  in  which  the  data  input  XFK  has  beer, 
increased  by  2(  percent.  For  example,  .he  increase  in 
failure  rates  may  not  have  been  quite  sign:: .cant  enough 
to  necessitate  buying  another  SK”  .00..  p -.»«■«  .  ;  ;  ,y.- 

support  equipment,  so  no  change  in  the  support  equipment 
’  SF.  )  cost  would  be  visible  in  a  re-rui:  of  the  LCC  Med" 

This  gives  the  impression  that  SE  costs,  at  tha*  point. . 
are  very  insensitive  to  changes  in  failure  rates,  win  r»  is , 
in  fact,  the  next  slightest  increase  in  failure  rates  w.ll 
have  a  $100,000  impact  or;  LCC.  The  sens  it  it  .  ty  inaly-is 
calculation,  on  the  other  hand,  may  have  include!.  s.;\ .  r 
percent  of  the  potential  $100,000  added  Sf.  cost , 
indicating  the  "trend"  of  SE  costs  as  a  fan-..:  on  of 
increased  failure  rates. 

(2)  The  user  should  keep  in  mind  that  if  a  tract  lonui  ir.cn  ;:••• 
in  a  particular  factor  produces  an  increase  m  Lite  iy.'< 
Cost,  then  a  fractional  decrease  in  that  factor  should 
produce  a  comparable  decrease  in  I.CC .  in  this  nse  . 
should  view  the  LCC  sensitivity  calculations  as  Leu.g 
s_ided . 

(3)  The  sensitivity  analysis  calculations  exhibit  the 
estimated  change  in  LCC  due  to  a  fractional  change  a-  only 
one  data  parameter  at  a  time.  Since  tiiere  may  in  sc;:., 
"interactive"  effect  on  LCC  of  changing  two  ri ; f ‘ e rent 
parameters,  say  L'P(I)  and  FKl’Il,  at  the  same  :.  i.r<  ,  the 
combi  tied  change  in  LCC  may  not  equal  the  sum  of  the  LCC 
changes  predicted  by  the  sensitivity  analysis  calculations 
for  each  data  parameter  separately.  The  combined  change 
cun  best  no  measured  by  altering  both  data  input 
parameters  in  a  re-run  of  the  LCC  Model.  As  noted  .in 
.section  e.~.  tlie  global  multiplier  factors  XL  C ,  XFK,  XFFK 

MV  i  i,  i. an  also  ne  used  in  this  manner  to  measure  global 
ve  <■  r  !  ects  on  LCC  . 

:  •  per  f  orro  sensitivity  ana!  vs  is  on  the 

!.*  k  .  S  1  ,  MKTS  I  ,  and  CONDli  ).  ail 
■  ■  :  u,-.  reniii  level  decision 


examp i e ,  even 


if  depot  repair  is  not  intended  for  ITEM  type  I,  the  user 
should  still  input  a  non-zero,  realistic  value  for  DMH ( I ) , 
so  that  the  LCC  sensitivity  calculation  which  corresponds 
to  changing  NRTS(I)  from  0  to,  say,  .20  will  be 
meaningful.  Even  in  the  extreme  case  where  COND(I)  =  1, 
the  user  must  input  realistic  values  for  BCMH(I),  B.MH(I), 
DMH ( I ) ,  RM  ( I ) ,  A( I , LI ,  SECODE C I , L) ,  DATAB(I),  DATAD(I)  and 
TIMEl(I)  in  order  for  the  LCC  sensitivity  calculations  on 
RTS(I)  and  \RTS(I)  to  represent  accurate  cost  changes. 


6.1.1  Global  Unit  Cost  -  XUC  Factor 

The  average  increase  in  LCC  produced  by  a  fractional  increase  of 
FISC  in  all  prime  mission  and  timing  net  equipment  unit  costs  fboth 
for  ITEMs  and  Terminals)  is  denoted  by  TDXL'C  and  computed  via  the 
equat ion : 


TDXUC  =  FINC-'-(PR0DC  +  ISC  +  RSC) 

where  PRODC ,  ISC,  and  RSC  are  the  total  life  cycle  costs  of  the 
Production,  Initial  Spares,  and  Replacement  Spares  Cost  Elements, 
respectively . 


6.1.2  Global  Failure  Rate  -  XFR  Factor 

The  expected  change  in  LCC  produced  by  a  fractional  increase  of  FINC 
in  the  failure  rates  of  all  ITEMs  system  wide  is  given  by 

TDXFR  =  ^TDFR(I) 

I 

where  TDFR(I)  is  the  LCC  sensitivity  calculation  with  respect  to  the 
ITEM-speci f ic  failure  rate  FR(Ij.  (See  Section  6.1.9  for  the 
equation  which  calculates  TDFR(I).) 

In  words,  LCC  sensitivity  with  respect  to  the  global  failure  rate 
factor  XFR  is  just  the  sum  of  the  changes  in  LCC  produced  by 
increasing  the  individual  ITEM  failure  rates  FR ( I )  by  the  same 
fractional  amount  FINC. 

REMARK:  Failure  rates  are  directly  proportional  to  operating  hours. 

Thus,  a  fractional  increase  of  FINC  in  operating  hours  will  produce 
a  fractional  increase  of  FINC  in  the  global  failure  rate,  and  hence 
an  increase  of  TDXFR  in  LCC.  Clearly  then,  sensitivity  analysis  on 
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the  global  failure  rate  XFR  also  represents  .iciif  :t  i\  ;  i  _  anaiy 
global  operating  hours. 


6.1.3  Global  False  Pul  1  Rate  -XFPR  Factor 

The  estimated  change  in  LCC  produced  by  a  fractional  .ncrc-as*- 
FINC  in  all  LRU  false  pull  rates  FPR(I)  is  given  by: 

TDXFPK  =  y^TDFPRd  ) 

I 

where  TDFPR(I)  is  the  LCC  sensitivity  calcu!  ited  wild  re  i 
ITEM-speci  fie  false  pull  r  tie  FPR  i  I  j  ( p resop t-d  Ae  ;  .  •  : .  6 

It  is  assumed  here  that  only  LRUs  have  posit  ivo  f  j  ,'se  ;  .11 
Thus,  LCC  sensitivity  with  respect  to  XFPR  is  given  by  tin-  mi 
the  changes  in  LCC  produced  by  increasing  the  it  d ;  v  i-.lua .  :..s 
rates  of  each  LRU'  nv  the  tract  ion  il  amount  FAC. 


6.1.4  Globa  1 _ Maintenance  Repair  Times  -  B'lF  'IMF  Fact:  -s 


Here  one  considers  the  change  in  LCC  produced  by  inure  is ing 
base  maintenance  factor  BMF  anti  the  depot  maintenance  t  a>. :  r 
a  fractional  amount  FISC.  If  th<>  LCC  Mode  1  user  wishes  t  : 
sensitivity  analysis  oi.  only  one  of  these  twt  factor--,  ti.» 
change  its  value  interactively  it.  the  appropriate  SA.Tf.  1.  i  S? 
making  consecutive  runs  of  the  mode  1  .  (See  .-••ction  Vi.-  :  r 
discussion  of  interactive  inputs.  Tie  res'i  "ting  ch  u.ge 
thus  given  by: 


TDMF  =  K I NC-OSMC 

+  12*PILP  TIN(V-- 


Y!  T.  ilRHPI 


I  AS  "ALAS  ;.. 


1  NS 


4  FINC-' 


Yl  £  !  1‘SIl .  L  .  VS  ,  KiiAH  i  L .  V 


\H  i  !* ,  NS  ‘ .  SK7 1  ,  \A  ,;TM: :  NS 


L  NS 


S:.I/N  i* ,  '•  (  L  }  1  SL1 1)  i  I- ) ,  rSSLi  L)**' 


where 


USE (L, NS) 


0,  if  SE  type  L  is  not  common/on-site  and 
0  <  ERHAB (L,NS)  <  MUSE*BAA 


and 


1,  otherwise 


USED ( L) 


0,  if  SE  type  L  is  not  common/on-site  and 
0  <  ERHAD(L)  <  MUSE-DAA 


1 ,  otherwise 


where 


MUSE  =  minimum  fractional  utilization  threshold  for  considering 
additional  SE  costs;  i.e.,  if  a  peculiar  or 
common/ requiring  procurement  SE  unit  is  utilized  less  than 
the  fraction  MUSE  of  its  available  hours,  then  additional 
use  of  this  SE  unit  will  produce  no  predicted  added  cost 
in  sensitivity  analysis  calculations. 


Thus  TDMF  measures  the  increase  in  LCC  that  would  occur  if  all 
maintenance  repair  times  were  increased  by  a  fractional  amount  F1NC 
(for  example  to  measure  the  LCC  impact  of  potentially  underestimated 
repair  times).  The  terms  in  the  equation  for  TDMF  above  cover, 
respectively,  the  increased  costs  for  on-equipment  maintenance, 
intermediate  repair  manhours  at  the  base  level,  depot  repair 
manhours,  and  added  support  equipment  ( SE  I  costs  at  the  base  and 
depot  1  eve  1  . 


Note  that  if  a  peculiar  SF.  unit  or  a  common  Si.  unit  which  requires 
procurement  is  already  deployed  at  a  location  and  is  being  under¬ 
utilized  (  l  .  e. .  ,  usee!  less  than  MUSE  of  its  available  time),  then 
added  utilization  ot  this  SE  to  meet  increased  repair  times  will 
produce  no  predicted  added  cost  in  the  sensitivity  calculation  of 
TDMF.  however,  if  this  SE  unit  is  being  utilized  a  fair  percentage 
ot  its  available  time,  then  a  prorated  portion  of  its  uni;  cost  will 
be  incurred  m  the  sensitivity  calculation  for  additional  usage. 

This  indicates  a  'trend"  in  ECU  in  the  sense  that  a  continued 
increase  in  repair  manhours  wili  soon  require  the.  purchase  oi  an 
additional  unit  of  this  SE  type.  The  common, on-s ite  SE  costs  are 
always  pro-rated  for  fractional  utilization.  (See  the.  calculations 
of  NSEB(L.NS)  and  NSED(L)  in  Section  5.1.3.) 
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6.1.5  Global  Repair  Materials  Cost  -  XRM  Factor 


A  fractional  increase  of  FINC  in  all  ITEM  repair  materials  cost 
factors  R.M(I)  will  produce  an  expected  increase  in  LCC  equal  to: 

TDXRM  =  y^TDRMf I > . 

I 

where  TDRM(I)  is  the  ITEM-speci f ic  increase  in  LCC  due  to  a 
fractional  increase  of  FINC  in  the  value  of  R.M(I)  (calculated  in 
Sect  ion  6.1.11.) 


Note:  As  noted  previously,  XRM  is  not  a  direct  data  input  to  the 

LCC  Model,  hence  it  must  not  appear  in  Data  File*  1  and  m.a\  not 
input  interactively  in  NAMELIST  /G02/ . 


6.1.6  Program  Li let ime  -  P I UP  Factor 

This  section  measures  the  impact  on  LCC  of  considering  a  longer 
program  lifetime.  Of  course,  a  shorter  program  lifetime  would 
produce  a  comparable  decrease  in  projected  LCC. 

First  the  increase  in  PUT  is  rounded  to  the  nearest  integer  in;::  :.•<  • 
of  years  by  letting 

CP  I  UP  =  |  F1NC*P11'P  +  .51 

where  the  bars  represent  truncation  of  the  fractional  part. 

The  change  in  LCC  due  to  a  change  of  CPUP  years  in  the  value  c •  r 
PIUP  is  then  given  by: 

TDPIUP  =  (CPI  UP  /  I’ I  UP  )••'•  (OOKSC+ONMOOFMC+SECR+ 1  I  MCR+STDCK+RMTkC  ' 

where  OC ,  RSC ,  ONMC ,  and  OFMC  are,  respectively,  the  total  cost  t  or 
the  Operations,  Replenishment  Spares .  On-Equipment  Maintenance,  and 
Of f -Equipment  Mjnitcnai.ee  Lost  Elements.  SP.CK  represents  the 
recurring  maintenance  cost  o:  support  equipment,  given  by  the 
equat ion : 

SECR  =  PlUP-'-y:  (  y.  NSEB(L,NS)-'TNB;NSi)+NSEI)(L)  *MSE  (  L  i*CSE  (  L  ) 

L  NS  7 


¥ 


IIMCR  represents  the  recurrent  cost  of  ITEM  Inventory  Management, 
given  by 

IIMCR  =  PIUP*  y]  [  IUT(  I  )*  ( 1+CPA  ( I ) )*U  ( 1  -CON'D  (SHI  (I)))  *RMC 
I 

+(BIS(I )+BCIS (I )*CPA(I ) )*SA  j 

STDCR  represents  the  recurrent  cost  of  technical  orders,  computed 
according  to  the  formula: 

STDCR  =  [DDATA+BDATA+X/DATAD(I)+U(  ^ERTBI  (I  ,NS)  )*DATAB(I ) ) 

I  NS 

+y^l  (TSSE(L) )*DATAS (L)  ]*PIl'P*UCPP 
L 


RMTRC  represents  the  recurrent  cost  of  maintenance  training, 
computed  as 

RMTRC  =  MTRC  -  1MTRC 

where  MTRC  is  the  total  cost  of  maintenance  training,  and 
IMTRC,  the  initial  training  cost,  is  given  by 

+  + 

IMTRC  =  (T1/HPD1)  *  (QTYP1/SPC1 ]  •CPD1 

+ 

+  QTYPl-'-f  [T1/HPD1 )  •'•PALI  +  TRAVID'-'-'L  ( T1 ) )  + 

+ 

(  i  T21)A*QTYP2P  +  T2BA--QTYP2B )  /  (  HPl)2*SPC2  )  }  '-CPU 2 

+ 

+  QTYP2U* ( [ T2DA/HPD2 ]  *PAL2D  +  TRAY  1 D" 1 1 T2DA )  > 

+ 

+  QTYP2B*  i  |  T2BA/HPD2  ]  ••PAL2B  +  TRAYB*U(T2BA  n 
+  TEFM 
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6.1.7  Modif ication/Installation  Labor  Man-hours  -  XMIL  Factor 

Modif icat ion/ Instal lat ion  labor  manhours  are  difficult  to  estimate 
with  high  accuracy.  This  section  measures  the  increase  in  LCC  that 
would  occur  if  all  Mod/ I  manhours  were  to  increase  by  (or  were 
underestimated  by)  a  fractional  amount  FINC.  This  resulting 
increase  in  LCC  is  denoted  by  TDXMIL  and  given  by  the  equation: 


TDXMIL=FINC*  EE  NPLT ( NP , NS ) *TNB ( NS ) 

NS  NP 

*  Y  FR ( M , NP ) *>1 I LR ( M ) *( Y  Ml MH ( I A ,M , NP )*XMI L  ) 

M  '  IA 

6.1.8  ITEM  Unit  Cost  -  l'P(I)  Factor 

The  estimated  increase  in  LCC  produced  by  a  fractional  increase  of 
FINC  in  the  unit  cost  of  ITEM  type  1,  UP ( 1 ) ,  is  calculated  via  the 
equat ion : 

TDUP(I)  =  F I  NC*n  yi  TNB  ( NS  l-NPLT  ( NP .  NS  )  *N  ITEM  ( I  .  NP  )  -''l  P  (  1  >*XUC 
NS  NP 

+  F 1 NC* ( I SCA ( I )+RSCA ( I ) ) 

where  I SCA ( I )  and  RSCA(I)  are,  respectively,  the  costs  for 
Investment  Spares  and  Replenishment  Spares  of  ITEM  type  I,  as 
calculated  in  Sections  5.2.4  and  5.2.5,  respectively. 

The  first  term  in  the  equation  for  TDl'P(I)  above  is  meant  to  cover 
the  increased  production  cost  that  can  be  inferred  from  an  im.ic.iud 
unit  cost  of  ITEM  type  I.  However,  since  the  Production  Co^t 
Element  in  the  LCC  Model  is  calculated  on  the  basis  of  unit  costs 
for  complete  terminals  (see  Section  5.2.1),  a  re-run  of  the  model 
with  an  increased  value  of  LPfl)  on Iv  will  not  capture  this  i mp licit 
increase  in  production  costs.  Thus  the  sensitivity  calculation  an; 
a  re-run  of  the  LCC  Model  will  not  exhibit  tie*  same  increase  in  LC,. . 

kecall  that  the  LCC  sensitivity  calculation  with  respect  to  the 
global  unit  cost  factor  Xl'C  does  account  for  the  increase  in  the 
Production  Cost  of  complete  terminals  i see  Section  d.1.1). 
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6.1.9  ITEM  Failure  Rate  -  FR(I)  Factor 


As  noted  previously,  the  ITEM  failure  rate  factor  FR(I)  is  not  a 
direct  data  input  to  the  LCC  Model,  but  merely  represents  the 
average  number  of  failures  per  million  operating  hours  for  ITEM  type 
I.  Thus,  although  FR(I)  is  not  calculated  directly  within  the  LCC 
Model,  it  may  be  thought  of  as  being  given  by  the  equation 

FR( I )  =  1 000000/ PMTBF ( I ) , 

where  PMTBF(I)  represents  an  "average  predicted  mean  time  between 
failures  over  the  various  PMTBF( I ,LE(NP) )  values  for  platforms  NP  in 
which  ITEM  type  I  is  installed.  This  approach  is  taken  because  it 
is  easier  to  interpret  the  meaning  of  (for  example)  a  20  percent 
increase  in  failure  rate  than  a  20  percent  increase  in  mean  time 
between  failures. 

The  expected  change  in  LCC  produced  by  a  fractional  increase  of  FINC 
in  the  overall  failure  rate  of  ITEM  type  I,  denoted  TDFR(I),  is 
given  by  the  equation: 

TDFR(I)  =  FINC*RSCA ( I ) 

+  ^  TNB (NS)* [ F(  ( 1+FINC )  ••'NFB (I  ,NS) ) -F (NFB ( I  ,NS) )  ]*LP(I  )*XUC 
NS 

+  [F( (1+FINC )*NFD(I ) ) -F (NFD( I ) ) ]*LP( I ) *XUC 
+  F I NC* ( ONMCA ( I ) +0FMCA ( I ) ) 

+  FI  SC  ■■■'^2  £  f  L’SE(L,NS  )-rERHBl  ( 1  ,  NS)  ••'L'f  A  (  I  ,L)  )~;-'ISET(L,NS)~;rT\B(NS)  ] 
L  NS  BAA 

+  USED ( L ) ••••ERHP ( I  ) ••  f  ( A ( I  ,L)  )*ISETD(L)  *CSE(L)*( 1+PIUP*MSE(L) ) 

DAA  • 

+  Y.  1  min  1  F(  ( 1+FINC  i*NFB(I  .NS)  )  .  1  ]  -  min  [  F(  NFB  ( I  .  NS  ) )  .  1  ]J 

NS 

-••TN'B (  NS  )•'••? I L'P-SA 

The  terms  in  the  equal  ion  above  represent  the  increases  in  LCC 
produced  in,  respectively,  Replenishment  Spares,  base  Initial 
Spares,  depot  Initial  Spares,  On  and  Of f-Equipment  Maintenance,  base 
Support  Equipment,  depot  Support  Equipment,  and  base-level  inventory 
Management . 
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6.1.10  ITEM  False  Pull  Rate  -  FPR(I)  Factor 

The  estimated  change  in  LCC  resulting  from  a  fractional  increase  of 
FINC  in  the  false  pull  rate  FPR(I)  of  ITEM  type  I  is  given  by: 

(i)  If  ITEM  type  I  is  not  an  LRU,  i.e.,  LRU(I)=0,  the 
TDFPR(I )=0 . 

(Recall  that  it  is  assumed  that  only  LRUs  have  positive 
false  pull  rates.) 

(ii)  If  ITEM  type  I  is  an  LRU,  i.e.,  LRU(I)=1,  then 

TDFPR(  I )=  X  TNB (NS [ F(NFB  ( I  ,NS )+CHNFB (1  ,NS ) ) -  F( NFB ( I  ,NS) )  ]*UP<  '  : 
NS 

+  12*  PI  UP*  X  TNB  (NS)*FAIL(  I  ,NS)*FI.NC*FPR  ( I  )*XFPR*RMU(  I  )*BMK*B 
NS 

+  12*  PI  UP*  X  TN  B  ( N  S )  *  F  A I L  ( I ,  NS )  *F  I  NC*FPR  ( I )  *.XFPR 
NS 

* [ BCMH ( I )*BMF*BLR+SAT ( NS )*2*CPPC*WT ( I ) ] 

+  Xn  *  SAT  f  NS )  )  *  |  FAI L  ( I ,  NS )  +C I MF  ( NS )  *  X)  FA  I L  ( I ,  B )  *N  BC  ( B )  ] 

NS  B  such 

that  N'HB(B  )=NS 

*F I NC*FPR ( I )*XFPR*BCMH ( I ) *BMF / BAA 

* [  £  u ( A ( I , L) )*USE f  L . NS )* ISETCL, NS ) *CSE ( L I 
L 

*( 1+PIUP*MSE(L) ) ) 

+  X  TNB ( Ns 1 *p 1 UP*SA*  (mi n [ F ( CHNFB (I . NS  )  +NFB ( I  ,  NS ))  .  1  } 

NS  i 

-  min | F f NFB ( I ,NS ) ) .  1  j / 

where  the  change  in  the  base  NS  pipeline  of  ITEM  type  1  which  is  due 
to  the  increased  laise  pull  rate  is  denoted  by  CHNFB(l.NS)  and  :s 
determined  as  follows: 

(ij  I f  NS  is  a  satellite  base,  i.e..  BTYPE(NS i=3 ,  then 
CHNFB ( I .NS>=FAIb! :,NS)*LKU(I !*FINC*FPR(I i*NFPR*OSTC 


88 


(ii)  If  NS  is  an  independent  or  CIMF  base,  then 


CHNFB( I ,NS)=FAIL(I ,NS)*LRU(I )*FINC*FPR(I )*XFPK*BRCT 

+  CIMF  (NS)-'-y^FAIL(I ,  B )  *NBC  (  B )  *  LRU  ( I  )*F  I  NC-'-'FPR  ( I  )*XFPR*CRCT 
B  such 
that  NHB(B)=NS 

The  terms  in  the  equation  for  TDFPR(I)  above  account  for  increases 
in  LCC  produced  in,  respectively,  base  Initial  Spares,  LRU  removal 
and  replacement  manhours,  bench  checkout  manhours  and  packing  and 
shipping  costs.  Support  Equipment,  and  base  Inventory  Management. 


6.1.11  ITEM  Repair  Materials  Cost  -  RM(I)  Factor 

The  change  in  LCC  produced  by  a  fractional  increase  of  FISC  in  the 
ITEM  repair  materials  cost  factor  RMfl)  is  given  by  the  equation: 

TDRM  ( I )  =  1 2 “PI UP* F I NC*y^FA I L ( I  ,  NS ) *TNB  ( NS ) 

NS 

■'•(  1  -CON'D  (NH I  (!)))*(!  -CON'D ( I  )  )*RMII  )*UP(  I  )*XUC 


The  equation  above  was  derived  from  the  repair  materials  cost 
portion  of  the  Replacement  Spares  Cost  Element  equation  given  iri 
Section  5.2.5. 


6.1.12  CHLCC_-  Change  iji_LCC  for  Repaid  i.eve  !  Sens  it  iv  i  tv 

This  section  presents  a  basic  equation  which  can  bo  used  to  compute 
LCC  sensitivity  with  respect  to  each  of  the  ITEM  repair  level 
parameters  RTSd  ),  NRTSd).  and  CONlld).  The  fact  that  on<  basic, 
equation  is  sufficient  to  compute  LCC  sensitivity  with  respect  to 
those  three  different  factors  is  due  to  the  following  circumstances. 
First,  changes  in  any  of  these  three  parameters  will  impact  exactly 
the  same  components  or  LCC.  Secondly,  for  any  particular  ITEM  type 
1,  the  three  factors  RTS  ( I  )  ,  NRTS  (  I  i  ,  and  CON'D  d  i  cannot  be  increased 
or  decreased  independently  of  one  another  in  any  case.  This  is 
because  the  basic  identity 

RTS  (I  )+NRTS  d  )+CONDd  )  =  1 
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must  always  be  maintained  for  each  value  of  I.  For  example,  an 
increase  of  .25  in  RTS(I)  must  be  accompanied  by  an  off-setting 
decrease  of  .25  in  the  sum  of  N'RTS(I)  and  COND(I). 


For  these  reasons,  the  equation  below  presents  the  change  in 
LCC  produced  by  any  possible  combination  of  changes  among  the 
parameters  RTS(I),  NRTS(I),  and  COND(I).  Thus,  for  a  particular 
ITEM  type  I,  if  CR(I),  C\(I),  and  CC(I)  represent  numerical  changes 
to  the  parameters  RTS (I),  NRTS(I),  and  COND(I),  respectively,  then 
the  resulting  change  in  LCC,  denoted  CHLCC ,  is  estimated  via  the 
following  equation  (which  is  actually  a  funct ion  of  CR(I),  CN(I), 
CC(I),  and  I): 

CHLCC(CR(I) ,CS(I) ,CC(I) , I) 

=  (5^  (l-SAT(NS) )*TNB(NS)*[F(CNFB(I ,NS}+NFB(I ,NS) )-F(NFB( I ,NS  j 
NS 

+  [  F  (CNFD  ( I  )+NFD  ( I ) )  -F  (NFD  ( I ) )  ]  I  *LP  ( I  )*XUC 


+  12*  PI  L'P*  X/  FAIL(I,N'S)*TNB(NS)*(1-C0ND(NHI(I))) 

NS 

[ CC ( I )  +  (l-CC(I)  )*RM(I)J*UP(]  j*XLC 

+  12*PIUP*  ^2  FA  I L f I , NS )*TNB (NS )* I ( LRU( I )+RTS (NHI Cl))) 

NS  1 

* [ CR ( I )*BMH ( I )*BMF*BLR 

+  CN( I  )*! DMH( I  ) *DMF*DLR+2*CPPD ( LO f NS ) )*WT( 1 ) ; 

+  CC(I  J*CPPI)(  LO(NS )  )*WT(  I  )  i 
-  NRTS  (NHI  I  )  )*CC(  I  i*DMH ( I  )*I)MF*DLR  J 

+]^L(A(I  ,L)  )*CSE(Lj*i  1+PILP*.MSE:  Li  )■••  I  (  Y,  TNBfNS  )*CHSE(  L.NS  ))+C!iS 
L  NS 
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+  X]  ( 1 'SAT (NS ) )*TNB (NS )*PIUP*SA 
NS 

*(min[F(CNFB(I ,NS)+NFB(I,NS)),  1  ] -min [ F (NFB ( I ,NS ) ) ,  1  ] 
+  CPP(I ,NS)*PA(I) ] J 

The  terms  in  the  above  equation  (i.e.,  each  summation)  accounts, 
respectively,  for  the  changes  in  the  cost  of  Investment  Spares, 
Replenishment  Spares,  Maintenance,  Support  Equipment,  and  ITEM 
Inventory  Management. 

Also,  in  the  above  equation  CNFB(I,NS)  represents  the  resulting 
change  in  the  base  NS  pipeline  of  ITEM  type  I,  computed  via  the 
equat ion : 

CNFB ( I , NS ) =FA I L ( I , NS)* (LRU ( I )+RTS(NHI ( I ) ) ) 

*  ( CR  ( I  )  •'•BRCT+  (CN  ( I  )  +CC  ( I  ) ) *OST ( LO ( NS ) )  ] 

+  C IMF ( NS )*  £  [  FAI L ( I ,  B )  ■'•NBC  (  B )  ]  * ( LRU  ( I  )  +RTS  f  NH  1(1))) 

B  such 

that  NHB (B)=NS 

*  [  CR  ( I )  ■•CRCT+  r CN  ( I  )+CC  ( I )  )*  (  OST ( LO  (NS )  )+f  ( FPR  ( I  )*XFPR )*CRCT) ) 

Similarly,  CNFD(I)  represents  the  resulting  change  in  the  depot 
pipeline  of  ITEM  type  I,  given  by: 

CNFD(I)  =Y1  FA  I L  ( I  .  NS  )*TNB(  NS  )•■••(  (  LRL  ( I  i+RTSl  NHI  ( I ) ) ) 

NS 

'••CN  (  1  )'"DRCT (LO  (  NS ) )  -NRTS  (  NHI  ( I )  )*CC  ( I  )  "DAD  ] 

The  terms  CHSE(L,NSi  and  CHSED(L)  in  the  equation  for  CHLCC 
represent  resulting  changes  in  support  equipment  requirements  at  the 
base  and  depot  level,  respectively.  To  calculate  these  changes  in 
SF, .  we  must  first  calculate  the  changes  in  repair  manhours  expended 
or.  ITEM  type  I  at  both  the  base  and  depot  level.  The  change  in 
repair  manhours  at  each  base  of  t\ne  NS  is  denoted  by  CRH; I, NS)  and 
determined  as  follows: 

(.  i  )  If  NS  is  a  satellite  base,  CRH(I,NSi=0 
(ii)  If  NS  is  an  independent  or  CIMF  base,  then 
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CRH  ( I ,  NS )  =FA I L  ( I  ,  NS )  •'•  (  LRU  ( I )  +RTS  ( NH 1  ( I ) ) ) •••CR  ( I ) * BMH  ( 1  j -'BMF 


+  C I MF  (.  NS  ) Y,  FA  I L  ( I ,  B )  *NBC  (  B )  *  (  LRU  ( I  )  +RTS  (  NH  I  ( I  )  )  ) 

B  such 

that  NHB (B )=NS 

* [  (CR ( I )  +C.N ( I )  +L  ( FPR ( I  )*XFPR )*CC ( I )  )*BCMH ( I  )+CR(  I ) *BMH ( I )  ]  •'•-BMF 


The  change  in  repair  manhours  expended  on  ITEM  type  I  at  the  depot 
is  denoted  by  CRHD(I)  and  is  given  by  the  formula: 


CRHD(I)- 


T  1  FAI  L(  I ,  NS  )--'-TNB  (NS  )-•'•[  (LRU(I )+RTS( NHI  (I ) )  )-'-CN  ( I ) 
NS 


-  NRTS ( NH I ( I ) ) *CC ( I ) ] *DMH ( I  )  *DMF 


The  change  in  SE  requirements  at  the  base  level  is  then  determined 
as  follows: 

(i)  If  CRH ( I ,NS)=0  then  CHSE(L,NS)=0  for  all  SE  types  L. 

(ii)  If  CRHd,NS)  >  0  then,  for  each  SE  type  L, 

CHSE (L,NS )=USE ( L,NS)* [ CRH( I ,NS) /BAAj*max 1 iSETf L,NS ) , A ( I ,L : 1 

(iii)  If  CRH(I.NS)  •'  0  then,  for  each  SE  type  L, 

CHSE  ( L  ,NS  )  =  |  CRH ( I  ,NS ) /ERHAB  (L,NS)  1"'NSEB(L,NS) 

The  change  in  SE  requirements  at  the  depot  is  determined  in  a 
similar  fashion,  i.e.,: 

(i)  If  CRHD(  I  )=0  then  CHSED(L)=0  for  all  SF.  types  L. 

(ii)  If  CRHD(I)  >  0  then 

CHSED(Ll=USEDCLV;[CRHDm/DAA)---max|  ISETD'L)  ,A(I  ,L)  j 

(iii)  If  CRHD(.I)  <  ■  then 

CHSEDfL  )  =  l GRHD( I ) /ERHAD ( L )  b-NSEDl L ) 

Finally,  the  term  CP!’(1,NS)  in  the  equation  for  CHLCC  represents  the 
change  in  the  inventory  of  piece  parts  at  the  base  level  and  is 
determined  as  follows: 
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(i)  If  RTS  ( I  )*.\’FB  ( I  ,  NS  )  =  0  then 


CPP(I.NS)  =  U(CR(I)*(CNFB(I,NS)+NFB(I,NS))) 
(ii)  If  RTS ( I )*NFB ( I , NS )  >  0  then 


CPP(I.NS) 


CR(I)/RTS(I) ,  if  CR(  I  )<0 
0,  otherwise 


Thus  CPP(I,NS)  represents  either  possibly  additional  piece  part 
inventory  requirements  (case  ( i ) )  or  possibly  reduced  piece  part 
inventory  requirements  (case  (ii)). 


6.1.13  ITEM  Intermediate  Repair  Fraction  -  RTS f I )  Factor 

For  sensitivity  analysis  on  the  parameter  RTS(I),  one  is  to  estimate 
the  change  in  LCC  which  results  from  an  absolute  (rather  than 
fractional)  increase  in  RTS(I)  equal  to  an  amount  FINC. 

In  order  to  properly  perform  sensitivity  analysis  on  any  of  the 
repair  level  fractions  RTS(I),  NRTS(I)  and  COND(I),  all  ITEM  dat  ; 
that  is  required  for  any  repair  level  decision  must  be  provided  as 
input  to  the  LCC  Model.  For  example,  even  if  depot  level  repair  is 
initially  intended  for  an  ITEM  type  I,  the  user  should  still  input  a 
non-zero,  realistic  estimate  for  base  repair  manhours  BMH(l),  so 
that  the  LCC  sensitivity  with  respect  to  RTS ( 1 )  will  represent  a 
meaningful  change  in  cost. 

The  changes  in  the  values  of  RTS(I),  NRTS(I),  and  CONP(I),  (denoted 
by  CR(I),  CN(I),  and  CC(I),  respectively)  are  defined  by  the 
following  equations  and  conditions: 

Case _ 1:  If  CONDI  I)  =  1,  then  set 

CR ( I )  =  mini FINC,  1  ] 

CN ( 1  :  =  0  and  CC: I)  =  -  CR  f I  !  . 

Case  2:  If  C0ND(I  !  <  1  then  set 

CR  ( I  ;  =  min [ FINC  ,  NRTS ( I ) ] 


0  . 


CN  C I  i 


CR  f I )  and  CC ( I  i 
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The  resulting  change  in  LCC  is  then  given  by 


TDRTS ( I ) 


0,  if  CR( I )=Q , 

CHLCC (CR(I),CN(I) ,CC(I) ,1) ,  if  CR ( 1 > >0 ; 


where  CHLCC (CR( I ) ,CN ( I ) ,CC ( I ) , I )  is  computed  as  in  Section  6.1.12. 

Notes:  (1)  CR (11  +  C N ( I )  +  CC(I)  =  0  for  all  cases  since  the 

equality  RTS ( I )  +  NRTS(I)  +  COND(I)  =  1  must  be  maintained. 

(2)  It  is  assumed  that  COND(I)  =  1  in  Case  1  above  indicates  a 
repair  level  decision,  i.e.,  discard-on-failure,  whereas  a  value  of 
COND(I)  <  1  indicates  a  wear-out  rate  of  a  normally  repairable  ITEM. 
Thus,  for  LCC  sensitivity  on  RTS(I),  we  may  reduce  the  value  of 
CON'D  ( I )  if  and  only  if  COND(I)  =  1.  If  COND(I)  <  1  then  any 
increase  in  the  RTS ( I )  parameter  must  be  absorbed  by  an  equal 
decrease  in  the  NRTSiI)  parameter  only. 


6.1.14  ITEM  Depot  Repair  Fraction  -  NRTS(I)  Factor 

LCC  sensitivity  analysis  on  NRTS(I)  is  performed  under  the  same 
assumptions  as  made  for  LCC  sensitivity  on  RTS(I).  Thus,  for  a 
given  value  of  FINC,  the  changes  in  the  values  of  RTS(I),  NRTSII), 
and  COND(I),  (denoted  by  CR(I),  CN'(I),  and  CC(I),  respectively)  are 
defined  by  the  following  criteria: 

Case  1:  If  C0ND(I)=1  then  set 

CN ( I )  =  min [FINC ,  1]  , 

CR ( I )  =  0  and  CC(I)  =  -  CN(I). 


Case  2:  If  COND(I)  <  1  then  set 


CN  Cl)  =  min [FINC ,  RTS(I) ] , 

CRfl)  =  -  CN ( I  >  and  CC(I>  =  0. 

The  change  in  LCC  produced  by  this  absolute  increase  of  CN ( I )  in  the 
value  of  NRTS(l)  is  then  given  by 


TDNRTS ( I ) 


C,  if  CN(I)=0, 

CHLCC  (CR  ( I )  ,CN'(  II  ,CC  ( I ) ,  I ) ,  if  CN(I)  >  0. 


*6 
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where  again  CHLCC (CR( I ) , CN( I ) ,CC ( I ) , I )  is  calculated  via  the 
equation  presented  in  Section  6.1.12. 


6.1.15  ITEM  Condemnation  Rate  -  CON’D(I)  Factor 

LCC  sensitivity  with  respect  to  the  COND(I)  factor  is  performed 
under  the  same  assumptions  as  were  made  for  LCC  sensitivity  with 
respect  to  the  RTS(I)  and  NRTS(I)  factors.  Thus,  for  a  given  value 
of  FINC,  we  define  the  changes  CR(I),  CN(I),  and  CC(I)  in  the  values 
of  RTS(I),  N'RTS(I)  and  CO\T)(I),  respectively ,  in  accordance  with 
the  two  cases  below: 

Case  1:  If  C0ND(I)=1  then  CC ( I )=CR ( I )=CN(I )=0 . 

Case  2:  If  COND(I)  <  1  then  set 

CC(I)=  min [FINC ,  l-COND(I)], 

CR  C I )  =  -RTS(I)  *CC(I) 

(RTS  C I  l+N'RTS  (I )  ) 

and 

CN(I)  =  -NRTS(I) _  *CC(I) 

( RTS ( I ) +NRTS ( I ) ) 

Note,  in  this  case,  that  the  decreases  are  pro-rated  in  RTS(I)  and 
NRTS(I)  that  are  necessary  to  compensate  for  the  increase  in 
CON'D  ( I ) . 


The  estimated  change  in  LCC  that  is  produced  by  an  absolute  increase 
of  CC  ( I )  in  the  value  of  CON’D(I)  is  then  given  by 


TDCOND ( I )  = 


0,  if  CC(I)=0 

CHLCC (CR(I),CN(I),CC(I),I),  if  CC(I)>0, 


where  again  CHLCC (CR ( I ) ,CN( I ) ,CC ( I ) , I )  is  calculated  as  indicated  in 
Section  6.1.12. 

Notes:  (11  The  value  of  TDCOND(I)  represents  the  estimated  change  in 
LCC  that  results  from  increas ing  the  condemnation  rate  of  ITEM  type 
I  by  an  amount  CC(I)  tin  the  extreme  case  of  FINC=1 ,  from  making 
ITEM  type  I  a  discard -on- fa i lure  component).  However,  the  estimate 
of  the  change  in  LCC  that  is  produced  by  decreas ing  the  condemnation 
rate  of  a  discard-on- fai lure  ITEM  (i.e.,  C0ND(I)=1).  and  hence 
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making  it  either  base  or  depot-level  repairable,  is  given  by  the 
value  of  either  TDRTS(I)  or  TDNRTS(I),  respectively. 

(2)  The  value  of  TDCON'D(Ij  includes  a  prorated  projected  savings  in 
support  equipment  (SE)  costs;  i.e.,  if  an  ITEM  is  discarded-on- 
failure  then  its  associated  SE  is  utilized  less  often.  However,  a 
rerun  of  the  LCC  Model  with  C0ND(I)=1  for  that  ITEM  may  not  produce 
the  indicated  savings  in  SE  cost  if  other  ITEM  types  utilize  the 
same  SE  as  ITEM  type  I.  In  fact,  in  most  cases,  to  realize  a 
savings  in  the  SE  tost  of  a  particular  SE  type  L,  all  ITEM  types 
which  utilize  this  SE  type  must  be  designated  as  discard-on-failure 
(C0\D=1).  If  TDCON'D(I)  is  negative  for  all  (or  most)  of  these  ITEM 
types,  then  making  them  all  discard-on- fai lure  will  be  a  cost- 
effective  repair- level  decision. 

6 . 2  Simplified  Repair  Level  Analysis  Capabi 1 ity 

The  sensitivity  analysis  calculations  with  respect  to  RTS(I), 
NRTS(I)  and  COND(I)  provide  the  LCC  Model  with  a  simplified  repair 
level  analysis  capability.  For  example,  if  ITEM  type  I  is  always 
repaired  at  the  base  level  (i.e.,  RTS(I)=1),  then  the  change  in  LCC 
produced  by  switching  it  to  depot-level  repair  (N'RTS ( I  )  =  1 )  ,  is 
estimated  by  the  value  of  TDSRTS(I),  computed  using  a  value  of 
FINC=1.  Thus,  if  the  value  of  TDNRTS(I)  is  negative,  that  may 
indicate  that  depot- level  repair  of  ITEM  type  I  is  cheaper  than 
base-level  repair.  (Although  further  detailed  analysis  would  be 
warranted  before  making  that  decision.) 

Similarly,  the  change  in  LCC  produced  by  switching  ITEM  type  1  to 
discard-on- fai lure  (C0ND(1)=1)  is  estimated  by  the  value  of 
TDCOND(I),  also  computed  using  a  value  of  FINC=1.  In  general,  the 
following  table  summarizes  the  estimated  changes  in  LCC  that  would 
be  produced  by  switching  the  current  repair-level  stategy  for  ITEM 
type  I  (represented  by  the  input  values  of  RTS(I),  N'RTS(I)  and 
COND(I))  to  each  of  the  following  possibilities:  (i)  all  repair  at 
base-level,  (ii)  all  repair  at  depot-level,  and  (iii)  discard  ITEM 
upon  failure.  (The  reader  should  reread  Caution  (4)  in  Section  o.l 
concerning  the  necessity  to  input  data  concerning  all  ITEM  repair 
level  decisions  in  order  for  the  calculations  of  TDRTS ( I ) .TDNRTS i I ) 
and  TDCOND(I )  to  represent  meaningful  changes  in  LCC.) 
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Repair  Level  *  Resulting  Change 

Decision  *  in  LCC 


Base- level  repair 
Depot- level  repair 
Discard-on-failure 


TDRTS ( I ) 
TDN'RTS  ( I ) 
TDCO.N'D  ( I ) 


all  computed 
using  FINC=1 


Note  that  the  simplified  RLA  procedure  described  here  is  not  a 
replacement  for  the  more  elaborate  global  RLA  program  described  in 
Section  7.  Using  the  sensitivity  analysis  permits  a  repair  level 
question  on  a  single  item  to  be  answered  on  a  single  run.  On  the 
other  hand,  the  product  of  the  RLA  program  is  a  system-wide 
economical  maintenance  strategy  consisting  of  a  repair  level 
decision  for  every  ITEM. 

6 . 3  LCC  Sensitivity  to  Identify  Which  SRl's  Should  Be  LRUs 

This  section  estimates  the  change  in  LCC  which  would  occur  if 
individual  SRUs  were  made  LRUs.  For  this  purpose  one  will  only 
examine  ITEMs  which  are  SRUs  and  whose  next  higher  level  indenture 
ITEM  is  an  LRU,  i.e.,  ITEM  types  I  satisfying  LRU’(I)-0  and 
LRUINHI ( I ) )=1 .  Also  the  following  assumptions  are  made: 

If  SRU  type  I  is  made  an  LRU,  then 

(1)  The  failure  rate  of  the  LRU  type  NHI(I)  will  be  reduced 
by  the  failure  rate  of  ITEM  type  I. 

(2)  The  unit  cost  of  LRU  type  NHI(I)  will  be  reduced  by  the 
unit  cost  of  ITEM  type  I. 

(3)  The  false  pull  rate  of  ITEM  type  I  will  become  the  same 
as  for  LRU  type  NHICI).  (Recall  only  LRUs  have  non-zero 
false  pull  rates.) 

(4)  The  repair  level  fractions  RTS,  NRTS .  and  CON'D  will  remain 
the  same  for  both  ITEM  type  I  and  LRU  type  NHHI). 

(5j  Removal  man-hours  and  cost  of  in-place  repairs  for  ITEM 
type  I  (if  changed  to  an  LRU)  will  be  the  same  as  for 
LRU  type  NH 1(1). 

(6)  The  weight  (for  shipping.)  of  LRU  type  NH  1(1)  will  be  reduced 
by  an  amount  equal  to  the  weight  of  ITEM  type  I. 

The  above  assumptions  reflect  the  fact  that  if  an  SRU  is  to  be  re¬ 
designed  as  an  LRU,  then  it  will  be  physically  removed  from  its  next 
higher  LRU  assembly.  The  next  higher  LRU  assembly  will  also  require 
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re-designing  after  which  it  presumably  will  weigh  less,  cost  less, 
and  fail  less  often  as  a  result  of  having  a  portion  of  its  original 
components  removed  (i.e.,  the  SRU) . 

The  change  in  LCC  that  is  calculated  below  as  being  produced  by 
changing  SRU  type  I  to  an  LRU  is  denoted  by  TDSRU(I).  The  value  of 
TDSRU(I)  must  be  negat ive  of  course,  (indicating  a  savings  in  LCC) 
in  order  to  indicate  that  it  might  be  cost-effective  to  re-design 
SRU  type  I  as  an  LRU.  However,  TDSRU(I)  does  not  include  an 
adjustment  for  the  cost  of  the  necessary  re-designing  of  both  the 
SRU  and  its  next  higher  LRU  assembly  into  new  LRU  configurations. 
Thus,  the  LCC  Model  user  will  have  to  ascertain  for  himself  whether 
a  savings  in  LCC  indicated  by  negative  value  of  TDSRU(I)  for  a 
particular  ITEM  type  I  is  large  enough  to  off-set  the  implicit  re¬ 
design  engineering  cost  which  would  be  incurred  if  the  actual 
reconfiguration  of  the  ITEM  was  undertaken. 

Also,  since  we  are  primarily  interested  in  potential  savings  in  LCC, 
the  LCC  Model  will  sort  out  the  TDSRU(I)  calculations  in  order  of 
largest  negative  values .  Thus,  the  model  will  identify  that  ITEM 
type  I  for  which  TDSRU(I)  is  most  negative  (indicating  the  largest 
potential  savings  in  LCC)  and  will  print  that  value  first  in  the 
Sensitivity  Analysis  Output  Table.  The  next  most  negative  value 
will  be  printed  second,  and  so  on. 

Another  consideration  which  may  introduce  some  inaccuracy  in  the 
calculation  of  TDSRU(I)  is  the  fact  that  SRU  type  I  may  be  a 
component  in  several  different  LRU  types,  among  which  LRU  type 
N  H I  Cl)  represents  only  its  most  common  usage.  The  calculation  of 
TDSRU(I)  will  assume  that  SRU  type  I  has  been  changed  to  an  LRU  in 
all  of  its  occurrences,  but  will  only  include  changes  in  the  higher 
LRU  costs  for  LRU  type  NHI(I).  Also,  the  data  base  of  the  LCC  Model 
does  not  reveal  whether  there  are  multiple  copies  of  a  particular 
SRU  within  a  given  LRU.  (Only  the  number  of  ITEMs  of  each  type  on 
whole  platforms  are  given.) 

Thus  the  TDSRU(I)  calculation  should  be  used  only  as  a  "first-pass" 
screening  device  to  indicate  those  SRUs  which  potential ly  might 
produce  some  cost  savings  if  they  were  re-designed  as  LRUs.  After 
identification  of  such  a  prospective  SRU  in  a  "first-pass"  TDSRU(I) 
calculation,  a  more  detailed  analysis  would  be  warranted.  For 
example  as  a  next  step,  the  data  base  of  the  LCC  Model  could  be 
revised  to  incorporate  all  anticipated  design,  failure  rate,  unit 
cost,  and  maintenance  changes  to  the  SRU  and  all  its  higher  level 
LRUs  that  would  be  expected  if  the  SRU  were  re-designed  as  an  LRU. 

A  rerun  of  the  LCC  Model  would  then  yield  a  more  accurate  estimate 
of  the  resulting  change,  in  LCC. 
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The  equation  for  TDSRU(I)  is: 

(i)  If  ITEM  type  I  is  not  an  SRU  whose  next  higher  indenture  level 
assembly  is  an  LRU,  then  TDSRL'(I)=0. 

(ii)  Otherwise,  i  . e .  , LRL'(I )=0  and  LRUfNHI (I ) )=1 ,  then 

TDSRU  ( I  )=  TNB  (NS  )*  I  [ F ( DN'HNFB  ( I , NS )  )*  (UP (NHI  ( I ) )  -UP  ( I ) ) 

NS  1 

-F (NFB (NHI ( I ) ,NS ) )*UP(NHI ( I ) ) ] *XUC 
+  [  F  ( D I  NFB  ( I  ,  NS ) )  -F  (NFB  ( I  ,  NS  )  )  ]  ‘•'•-UP  (  I  )*XUC  j 
+  ( F  (DNHNFD  ( I)  )*  (UP(NHI  ( I ) )  -UP  ( I ) )  -F(NFD  (NHI  ( I )  )*UP  ( NHI  ( 1 ) )  ]  ••-XUC 
+  [ FfDINFDCI j)-F(NFD(I))]*UP(I)*XUC 


+i2--~-piup*iy>, 

NS 


^ max (FAIL(NHI(I),NS)-FAIL(I,NS) ,  0 ] * (UP (NH I ( I ) ) -UP ( I ) ) 

-  FAIL(NHI(I),NS)*UP(NHI(I))^*TNB(NS)  j 
* [COND(NHI  (!))  +  ( l-COND(NHI  (I )  )  )*RM(NHI  (I ) )  ] '••XUC 


+  12*PIUP*  2^  min[FAIL(I,NS),  FAILfNHI (I ) ,NS) ]*TNB(NS)*COND(NHI (I ) ) 
NS 

*  [  CON'D  ( I )  +  ( 1  -  CON'D  ( I ) )  *RM  ( I )  ]  '■'•'UP  ( I  )  *XUC 


-  1 2*P  I  UP*  ^  min  [  FAI  L(  I ,  N'S ) ,  FAILfNHI  (I )  ,NS)  )*TNB(NS) 

NS 

*| [ ( 1+FPR(NHI ( I ) )*XFPR )*BCMH (NHI ( I ) )+RTS (NHI ( I ) )*BMH (NHI ( I ) ) ] *BMF*BLR 
+  NRTS (  NHI  ( / )  [ DMH (NHI  ( I )  )*DMF*DLR  +  2*CPPD ( LO (N'S  i  ) *WT(NHI  ( I) )  ] 

+  CON'D  (  NHI  (  I  )  i  ••'CP PD  (  LO !  NS  )  ')*WT  ( NH  I  (  I  )  ) 

+  SATINS )*( 1+FPR ( I )*XFPR )*2*CPPC*WT(NH1 (11)1 
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+  12*PIUP* Y.  min [ FAIL( I , SS ) ,  FAIL(NHI ( I ) ,NS ) ]*TNB (NS )*COND(XHIf T ) ) 
NS 


( 1+FPR (NHI (I) )*XFPR) *BCMH ( I )+RTS ( I )*BMH ( I ) ] *BMF*BLR 
+  N'RTS  ( I  )*DMH  ( I  )*DMF*DLR  J 


-  12-'-PIUP---y^  min [ FAILt'NHI  ( I )  .NS) .  FAIL(I  ,NS)  ]*TNB 
NS 

* [ ( 2* NRTS (NHI ( I ) ) +COND (NH I ( I ) ) ) *CPPD ( LO ( NS ) ) *VT  ( NH 1(1)) 
+  SAT(NS)*( 1+FPR (NHI (I ) )*XFPR)*2*CPPC*VT(NHI (10)] 


2l’(a 

L 


(NHI ( I ) ,L) )* 


^2  TNB (NS )* (USE ( L , NS )*RNHMH ( I , NS)* I SET ( L , NS ) / BAA 
NS  X 


+  USED ( L )*m in ( FAIL( I ,\S ) ,  FAIL(NHI (I ) ,NS) ]*NRTS (NHI (I ) ) 

*DMH  (NHI  ( I ) )  *  DMF*  I S  ETD  ( L )  /  D  A  A )  C  S  E  ( L )  *  ( 1 + P I U  P*  M  S  E  ( L)  )  J 

+  PIUP*SA*2^  U(FAIL(I  ,.NS))*SAT(NS)*TNB(NS) 

NS 


The  terms  in  the  above  equation  (following  each  summation)  account 
for  the  changes  in  LCC  produced  in,  respectively,  Initial  Spares, 
Replacement  Spares  (two  summations),  Of f -Equipment  Maintenance  (two 
summations),  Packing  and  Shipping,  Support  Equipment,  and  ITEM 
Inventory  Management. 

The  revised  base  pipelines  for  ITEM  type  1  and  its  higher  LRU 
assembly  NHI (I)  which  are  used  in  the  above  equation  and  denoted  by 
DINFB(I,NS)  and  DNHNFB ( I ,NS) ,  respectively,  are  given  by: 

(i)  I f  NS  is  a  Satellite  base,  then 

DINFB  (1  ,NS  >  =  FAILfl  ,NS)*(  1+FPR(NHH  I ))  V--OSTC 


and 

DNHNFB (I , NS )  =  i FAIL (NHI ( I ) ,NS ) -FAIL( I .NS ) )*(1+FPR( NHI ( I )  V>*OSTC 
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(ii)  If  NS  is  an  Independent  or  CIMF  base,  then 
DINFB(I ,NS)=FAIL(I ,NS)* [ (FPR(NHI (I ) )*XFPR+RTS(I ) )*BRCT 
+ ( NRTS ( I ) +COND ( I ) ) *OST ( LO ( NS ) ) ] 

+  CIMF (NS)*  53  FAIL( I , B)*NBC(B)* [ (RTS ( I )+FPR(NHI ( I ) )*XFPR)*CRCT 
B 

NHB (B )=NS 

+  ( NRTS ( I ) +COND ( I ) ) * ( OST ( LO ( NS ) ) +U ( FPR ( NH I ( I ) ) *XFPR ) *CRCT ) ] 

and 

DNHNFB  ( I ,  NS  )  =max  [  F  A I L  ( SHI  ( I )  ,  NS )  -  FA  I L  ( I ,  NS )  ,  0  ] 

* [ (FPR (NHI ( I ) )*XFPR+RTS (NHI ( 1 ) ) )*BRCT 

+ ( NRTS ( NH I ( I ) ) +COND ( NH I ( I ) ) ) *OST ( LO ( NS ) ) ] 

+  CIMF(NS)*  I  ^3  max [FAIL (NHI (I),B)-FAIL(I,B),  0]*NBC(B) 

B 

NHB (B)=NS 

* [ ( RTS ( NH I ( I ) ) +FPR ( NH I ( I ) ) *XFPR ) *CRCT+ ( NRTS ( NH I ( I ) ) 

+C0ND ( NHI ( I ) ) ) * ( OST ( LO ( NS ) ) +U ( FPR (NHI ( I ) ) *XFPR ) *CRCT ) ] 

The  revised  depot  pipelines  for  ITEM  type  I  and  its  higher  LRU 
assembly  NHI(I)  are  denoted  by  DINFD(I)  and  DNHNFD(I),  respectively, 
and  calculated  via  the  equations: 

D1NFD(I)=  53  FAIL(1 , N S ) *TN B ( N S ) *NRTS ( 1 ) *DRCT ( LO ( N S ) ) 

NS 

and 

DNHNFD(  I  ,i=  53  max  [  FAIL(NHI  ( I )  ,NS  )  -FAIL(  1  ,NS)  ,  0]*TNB(NS  ) 

NS 

■•'NRTS  ( NH  I  ( I )  t*DRCT  ( LO  (NS ) ) 

Fmaliy,  the  variable  RNHMH(I.NS),  which  is  used  in  the  equation  for 
TDSRU(I)  to  represent  the  reduction  in  manhours  expended  in  the 
intermediate  level  repair  of  the  LRU  assembly  NH 1(1)  at  base  NS,  is 
determined  by: 


101 


0,  if  FAILfNHI  (I)  ,NS)=0 

RNHMH(I,NS)= 

min  [  FAIL(  I  ,NS) /FAILfNHI (I) ,NS)  ,  1]*ERHBI (SHI (I )  ,NS  )  , 
otherwise 

Note  that  this  reduction  in  manhours  is  assumed  to  be  due  to  the 
reduced  failure  rate  of  the  LRU  type  NH 1(1)  which  results  from  the 
removal  of  its  component  SRU  type  I . 

6. A  LCC  Sensitivity  Analysis  through  Global  Multiplier  Factors 

The  four  global  multiplier  factors  XUC ,  XFR ,  XFPR ,  and  XMIL,  which 
are  direct  input  parameters  from  Data  File  1  are  provided  in  the  LCD 
Model  as  additional  LCC  sensitivity  analysis  tools.  These  factors 
may  be  used  either  in  conduction  with  or  independently  of  the  LCC 
sensitivity  calculations  presented  in  Sections  6.1.1,  6.1.2,  6.1.3, 
and  6.1.7. 

For  example,  suppose  that  the  global  unit  cost  sensitivity 
calculation  TDXUC  was  to  indicate  that  a  S50M  increase  in  LCC  would 
result  from  a  25  percent  increase  (i.e.,  F1NC=.25)  in  all  ITEM  and 
Terminal  unit  costs.  To  gain  more  insight  as  to  exactly  which  cost 
elements  would  be  affected,  the  LCC  Model  user  need  only  input 
XUC=1.25  (immediately  in  NAMELIST  /G02/  if  operating  in  Interactive 
Mode,  see  Section  8.4)  and  then  rerun  the  model.  The  specific  cost 
increases,  in  this  case  to  the  Production.  Investment  Spares,  and 
Replenishment  Spares  Cost  Elements,  would  then  be  visible  in  the 
resulting  Output  Tables  of  the  Model. 

As  another  example,  suppose  the  user  wished  to  perform  a  system-wide 
trade-off  analysis  or:  increased  reliability  versus  increased  unit 
cost.  If  it  were  determined  that  to  produce  a  40  percent  reduction 
in  system-wide  failure  rates  would  require  an  approximate  25  percent 
increase  in  the  unit  costs  of  all  ITEMs  and  Terminals,  then  a  rerun 
of  the  model  using  XFR=.60  and  XUC=1.25  would  exhibit  the  resulting 
changes  in  LCC.  Note  that  this  method  would  incorporate  the 
implicit  " i nt eract i oil '  resulting  from  changing  failure  rates  and 
unit  costs  at  the  same  time.  The  LCC  sensitivity  calculations  for 
TDXFR  and  TDXUC,  on  the  other  iiand,  only  represent  the  respective 
changes  which  would  result  from  changing  these  factors  one  at  a  tjme 
and,  hence,  measure  no  interactive  effect. 

In  addition,  note  that,  for  any  one  run  of  the  LCC  Model,  all  LCC 
sensitivity  calculations  must  be.  made  with  the  same  fractional 
increase  factor  FINC.  By  using  the  global  multiplier  factors, 
however,  one  can  measure  the  effect  of,  say,  increasing  global 
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failure  rates  by  20  percent,  decreasing  all  unit  costs  by  30 
percent,  increasing  all  ITEM  false  pull  rates  by  25  percent  and 
increasing  all  Mod i f icat ion/ Insta 1 lat ion  labor  manhour  estimates  by 
50  percent,  by  inputting  XFR=1.2,  XUC=.70,  XFPR=1.25,  and  XMIL=1.5 
and  re-running  the  Model.  Thus  the  global  multiplier  factors 
provide  a  convenient  method  to  incorporate  any  set  of  desired 
adjustments  to  the  four  system-wide  categories:  ITEM  and  Terminal 

unit  costs,  ITEM  failure  rates,  ITEM  false  pull  rates,  and 
Modi f icat ion/ Ins ta 1 lat ion  labor  hours. 

It  should  also  be  noted  that  global  LCC  sensitivity  analysis  on 
corrective  maintenance  manhours  may  be  accomplished  by  utilizing  the 
maintenance  factors  BMF  and  DMF .  The  purpose  of  these  two 
parameters  in  the  LCC  Model  (as  indicated  by  their  definitions  in 
the  Glossary)  is  not  specifically  to  serve  as  LCC  sensitivity 
multiplier  factors,  but  they  may,  in  fact,  easily  serve  this 
function.  Thus,  for  example,  to  measure  the  LCC  impact  of  a  25 
percent  increase  in  all  base  repair  times  one  need  only  increase  the 
current  value  of  BMF  by  25  percent  and  rerun  the  Model. 

Note,  however,  that  for  ITEM-specif ic  LCC  sensitivity  analysis  one 
must  still  rely  on  the  calculations  presented  in  Sections  0.1.8 
through  6.1.15.  In  addition,  the  global  multiplier  factors  do  not 
average  out  any  jump  increases  in  cost,  say  for  support  equipment, 
and  hence  do  not  indicate  the  continuous  "trend"  in  LCC.  For  this 
reason,  the  increase  in  LCC  predicted  by  the  LCC  sensitivity 
calculation  for  TDXFR  with  FINC=.20  may  not  3gree  exactly  with  the 
increase  obtained  by  rerunning  the  model  using  XFR=1.20.  (For  XUC 
and  TDXUC,  however,  the  values  should  agree  exactly,  since  there  are 
no  jump  increases  to  average  out.) 
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SECTION  7 


REPAIR  LEVEL  ANALYSIS  CAPABILITY 


7 . 1  Introduction 

Described  in  this  section  is  an  approach;  to  help  determine  the 
repair  level  for  each  ITEM  in  the  SEEK  TALK  system.  This  approach 
has  been  implemented  to  be  used  in  conjunction  with  the  computer : /.or' 
SEEK  TALK  LCC  Model.  In  repair  level  analysis,  there  are  two 
interrelated  stages  of  decisions:  repair  levels  for  LRUs  and  those 
for  SRL's .  Tor  each  stage  there  are  three  choices  for  each  ITEM: 
base  repair,  depot  repair,  and  discard-on-failure.  Since  the  stages 
are  interrelated,  i.e.,  the  decisions  made  at  one  stage  affect  the 
decisions  to  be  made  at  the  other,  each  ITEM’s  repair  level  should 
not  be  determined  in  isolation.  The  approach  described  below  is  one 
that  recognizes  this  interrelationship.  It  should  be  noted, 
however,  that  the  approach  will  not  necessarily  guarantee  an  optimal 
solution  to  the  repair  level  decision  situation.  It  is  c:.l\  an 
approximation,  since  the  solution  is  based  on  prorated  support 
among  ITEM  '  s . 

The  approach  for  the  repair  level  analysis  is  outlined  ii.  the 
flow  chart  (.Figure  '-1)  below.  As  shown,  a  scalar  and  a  vector  of 
input  data  are  required  initially: 

BIRD:  fraction  of  base- repair -intended  failures  which  are 

actually  repaired  at  the  depot  due  to  insufficient 
repair  capability  at  the  bases. 

WEAR(I):  fraction  of  removed  failures  of  ITEM  type  1  which 

must  be  condemned  due  to  normal  wear-out-. 


These  input  parameters  are  used 
RTS  ( I )  ,  NRTS(I),  and  COND  ( I .)  for 
used  in  the  LCC  accounting  model 
accounting  model  runs  to  be  made 
Each  R  value  defines  a  different 
values  of  RTS (I  ,  s.  NKTS(i  is,  and 
each  run  k ,  all  the  other  inputs 
attributable  to  eac:.  ITEM  type  1 
TIAC(I.R).  Detailed  calculation 
Sect  ion  7 . Z . 


n  the  LCC  Program  to  calculate 
each  ITEM  type  I,  which  in  turn  are 
equations.  There  are  six  diiiereut 
and  indexed  by  the  value  of  R. 
repair  strategy  represented  by  the 
C OND ills,  as  specified  later.  in 
remain  the  same  and  tiie  total  cost 
is  calculated  and  denoted  as 
of  the  above  is  presented  in 


The  Repair  Level  Analysis  1RLA)  program  then  use.s  the  matrix 
TIAC(I.R)  along  with  another  matrix  QPAi.IL, IS)  to  analytically 
determine  the  repair  level  for  each  ITEM,  where 
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Input  Data  to  LCC  Program 
Including  BIRD  and  WEAR  (I)  s 


Figure  7  1 .  Process  of  the  Repair  Level  Analysis 
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QPA(IL,IS)  =  number  of  units  of  SRI'  ITEM  type  IS  contained  ;n 
one  unit  of  LRl'  ITEM  type  IL.  Note  that  the  index 
represents  those  values  of  the  ITEM  index  I  which 
designate  SRLs,  while  the  index  1L  represents  those 
values  which  designate  LRUs. 

As  an  output  of  the  analysis,  the  repair  level  decision  reached  jo 
each  ITEM  type  I  is  saved  on  a  data  file.  A  subsequent  LCC  progra 
run  to  implement  the  repair  level  decisions  (with  possible  user 
adjustment!  is  thus  ready  to  be  conducted .  The  specific  procedure 
of  finding  the  recommended  repair  levels  in  the  KLA  Program  is 
presented  in  Section  7.3. 

Note  that  when  requested  with  proper  inputs,  the  complete 
process  of  computing  TlAC(I,R)s  will  be  performed  automatically  : 
the  LCC  computer  program.  With  this  calculated  matrix  TIAC'1,1-. 
saved  on  a  data  file  and  the  additional  input  matrix  Q?A (II.,;:-  . 
RLA  program  is  ready  to  proceed.  In  addition,  the  results  frci: 

RLA  Program  can  be  easily  used  through  a  simple  input  procedure 
See  Section  10  for  details  on  how  this  is  accomplished  and  Append . 
II  (II  .2-11.5  )  for  a  complete  example. 


7.2  Calculation  of  ITEM  Costs 

To  determine  tiie  repair  level  for  each  ITEM,  one  has  ic  irst 
determine  the  total  cost  which  is  affected  by  an  ITEM's  repair 
level.  There  are  three  different  repair  levels  for  each  LRL:  mas 
repair,  depot  repair,  and  discara-on-fai lure .  For  eaL:i  SRL ,  then 
may  also  be  a  choice  of  repair  levels,  depending  on  the  specific 
repair  level  chosen  for  its  LRU.  More  explicitly,  there  are  £ 
different  cases  of  repairing  for  each  SRL  and  they  can  be  grouped 
into  3  sets  according  to  its  parent  LRL ' s  repair  level,  as  follows 
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Table  7-1 


Different  Cases  of  Repairing 


Set  J 

Case  R 

LRU 

SRU 

1 

base  repair 

base  repair 

1 

2 

base  repair 

depot  repair 

3 

base  repair 

discard 

2 

<4 

depot  repair 

depot  repair 

5 

depot  repair 

discard 

3 

6 

discard 

discard 

Note  that  the  set  of  first  3  cases  has  the  parent  LRU  base- 
repaired,  while  the  SRU  can  be  base-repaired,  depot -repaired ,  or 
discarded  on  failure.  The  set  of  next  2  cases  requires  depot  repair 
for  the  LRU  and  allows  either  depot  repair  or  discard-on- fai lure  for 
its  SRU.  Base  repair  for  the  SRU  is  considered  not  practical  when 
its  LRU  is  sent  for  depot  repair.  The  last  case  (or  set)  is  that 
the  parent  LRU  and  thus  the  SRU  will  be  discarded  when  failure 
occurs.  For  these  different  cases,  there  are  different  cost 
implications  for  each  ITEM,  SRU  or  LRU.  To  determine  the  total  cost 
effect  of  each  ITEM's  repair  level,  six  LCC  accounting  model  runs 
are  to  be  made,  each  corresponding  to  a  case  in  Table  7-1.  The 
model  specifications  of  RTS(I),  NRTS(I),  and  COND(I)  for  each  ITEM 
type  I  in  making  these  runs  are  listed  in  Table  7-1 I. 

Note  that  the  entries  of  this  table  are  determined  by  knowing  that 
the  value  of  COND(I)  has  to  be  at  least  WEAR(I)  and  the  value  of 
NRTS(I)  at  least  RTSil)*BIRD,  and  then  by  assigning  a  largest 
possible  fraction  to  RTS ( I ) ,  NRTS(I),  or  COND(I),  depending  on 
whether  ITEM  type  I  is  base-repaired,  depot-repaired,  or  discarded 
on  failure,  as  speciiied  in  Table  7-1.  Of  course,  the  condition 
that  RTS  ( I )  -*•  NRTS(I  :  +  CO.ND(I)  =  i  should  always  be  observed. 

Based  on  the  results  of  each  LCC  accounting  model  run  R,  one 
can  sum  up  all  the  cost  elements  which  are  affected  by  the  repair 
level  of  each  ITEM  type  I  as  follows: 
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Model  Specifications  of  Repairing  Cases 


TIAC(I,R)  =  ISCA(I )  +  RSCA(I)  +  ONMCA(I)  +  OFMCA(I) 

+  TSEC 1(1)  +  I I MCA ( I )  +  TDC(I)  +  MTRCI(I) 


where  ISCA(I)  =  investment  spares  cost  of  ITEM  type  I 
(See  Section  5.2.4) 

RSCA(I)  =  replacement  spares  cost  of  ITEM  type  I 
(See  Section  5.2.5) 

ONMCA(l)  =  on-equipment  maintenance  cost  of  ITEM  type  I 
(See  Section  5.2.6) 

OFMCA(I)  =  of f-equipment  maintenance  cost  of  ITEM  type  I 
(See  Section  5.2.7) 

TSECI(I)  =  total  support  equipment  cost  allocated  to  ITEM  type  I 
(See  Section  5.2.8) 

IIMCA(I)  =  inventory  management  cost  of  ITEM  type  I 
(See  Section  5.2.9) 

TDC(I)  =  technical  data  cost  allocated  to  ITEM  type  I 
(See  Section  5.2.20) 

MTRCI(I)  =  maintenance  training  cost  allocated  to  ITEM  type  I 
(See  Section  5.2.11) 


7.3  Analytical  Procedure 


The  procedure  to  analytically  determine  the  repair  level  for 
each  ITEM  is  described  here.  There  are  four  steps  in  the  procedure 
and  the  first  three  steps  are  based  on  dynamic  programming  concepts. 
In  Step  1  a  search  of  the  least  cost  repair  level  for  eacfi  SRI'  is 
done  for  each  possible  repair  level  of  the  LRL's  which  contain  the 
SRL .  In  Step  2  a  search  of  the  least  cost  repair  levels  for  the 
LRUs  begins.  At  this  point,  the  cost  of  each  LRU's  repair  level 
will  include  the  cost  attributable  to  that  LRU  at  the  repair  level 
as  well  as  the  costs  of  all  its  SRUs  at  their  corresponding  best 
repair  levels.  The  repair  level  of  an  LRU  determined  this  way  will 
cost  the  least  when  the  complete  process  of  repairing  the  LRU  and 
all  its  SRUs  is  considered.  The  repair  ievel  decision  made  for  the 


109 


LRU  in  Step  2  implies  the  repair  levels  for  its  SRUs .  These  SRU 
repair  levels  are  recorded  in  Step  3.  If  the  repair  level  of  an  SRU 
installed  in  two  or  more  LRUs  is  found  to  be  inconsistent,  Step  4 
makes  reasonable  adjustments.  A  more  complete  but  intuitive 
description  of  the  procedure  follows. 

STEP  1: 

Assuming  each  possible  repair  level  for  an  LRU,  one  can  determine 
the  best  repair  levels  for  its  SRUs.  This  is  accomplished  by 
comparing  for  each  SRU  ITEM  type  IS  the  cost  of  different  repair 
levels  allowed  by  the  LRU's  repair  level,  i.e.,  by  comparing  the 
calculated  TIAC(IS,R)  among  all  cases  R  in  the  set  J  cor respond i ng 
to  the  LRU's  repair  level.  The  least  TIAC(IS.R)  will  be  called 
TSAC(IS,J)  and  the  corresponding  case  R,  LCRS(IS,J). 

STEP  2: 

Next,  the  repair  levels  of  each  LRU  ITEM  type  IL  are  optimized.  Tin 
cost  corresponding  to  each  LRU's  repair  level  (denoted  as 
TSAC(IL,J))  includes  the  input  TIAC(IL,R),  and  the  optimal  costs  of 
all  the  SRUs  contained  in  LRU  ITEM  type  IL  are  determined  in  Step  1. 
By  comparing  TSAC(IL,J)  among  different  J  values,  one  will  obiain 
the  best  repair  level  for  IL  when  the  complete  process  of  repairing 
the  LRU  and  its  SRUs  is  considered.  The  set  number  J  which  gives 
the  least  TSAC(IL,J)  for  IL  is  called  LCRL(IL). 

STEP  3: 

Within  this  set,  i.e.,  given  the  LRU  repair  level,  one  can  easily 
determine  the  implied  repair  level  for  each  of  its  SRUs  by  recalling 
LCRS(IS,J)s  with  J  set  to  LCRL(IL).  Note  that  LCRS ( IS , J'  gives  the 
case  number  and  will  be  translated  into  a  code  number  LCRLS(IL, IS) , 
which  is  directly  comparable  to  the  LCRL(IL). 

STEP  4: 

Finally,  the  value  of  LCRLS ( IL , IS )  for  an  SRU  ITEM  type  IS  may  be 
different  for  different  ILs,  i.e.,  inconsistent  repair  level  for  IS 
among  different  containing  LRUs.  In  this  case,  one  can  make  an 
adjustment  by  minimizing  the  cost  over  each  SRU's  repair  level 
allowed  by  all  containing  LRUs  and  then  revising  the  SRU's  repair 
level  to  be  the  one  that  yields  the  least  cost.  This  final  repair 
level  for  IS  is  coded  as  LCRL(IS). 

The  exact  analytical  procedure  is  now  given  below. 
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Step  1:  For  each  SRU  ITEM  type  IS,  let  TSAC(IS,J)  be  the  smallest 
of  TIAC(IS,R)  among  all  cases  R  in  set  J  (of  given  LRU  repair 
level ) ,  i . e . , 


TSAC(IS, J)  =  Min  j  TIAC(IS.R) 
R  in  set  J 


Note  that  in  set  1  the  choice  of  least  cost  for  each  SRU  ITEM  type 
IS  is  among  TIAC(IS.l),  TIAC(IS,2),  and  TIAC(IS,3).  The  choice  for 
each  IS  in  set  2  is  only  between  TIAC(IS,4)  and  TIAC(IS,5).  In  set 
3,  the  least  cost  is  simply  TIAC(IS,6)  for  each  IS. 

Finally,  let  LCRS(IS,J)  be  the  least  tost  repairing  case  in  set 
J  for  SRU  ITEM  type  IS  and  set 


LCRS ( IS , J)  =  R1  for  which  TIAC(IS.Rl)  -  TSAC(IS,J) 


Step  2:  For  each  LRU  repair  level  indicated  by  set  J,  let 
TSAC(IL,J)  be  the  total  cost  attributable  to  LRU  ITEM  type  IL  as  a 
whole : 


TSAC(IL.J)  =  TIAC(IL,R1)/NDS(IL) 

IS  in  IL  and 
R1  =  LCRS ( IS , J) 


TSAC( IS , J)”QPA(IL, IS ) /NTL(IS) 


IS  in  IL 


or  =  TIACilL.Rl i  if  no  SRUs  in  IL, 

where  R1  is  the  smallest  R  value  in  set  J 


where  NDS(IL) 
NTL(IS) 


=  number  of  different  SRUs  in  LRU  ITEM  IL 
=  total  number  of  SRU  ITEM  type  IS  in  all  the  LRUs 


I L ,  I S  i 
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Then  for  each  LRU  ITEM  type  IL,  let  TLAC(IL)  be  the  least  of 
TSAC(IL,J)  among  all  sets  J,  i.e., 

TLAC(IL)  =  Min  j  TSAC(IL,J)  j 


Note  that  this  is  simply  a  choice  of  the  least  cost  alternative  for 
each  IL  among  the  LRU  repair  levels  of  base  repair,  depot  repair, 
and  discard-on-failure. 

Step  3:  Let  LCRL(IL)  be  a  least  cost  repair  level  indicator  for  LRU 
ITEM  type  IL  and  set 


LCRL(IL)  =  J1  for  which  TSACfIL,Jl)  =  TLAC(IL) 


Clearly,  LCRL(IL)  registers  the  set  number  which  indicates  the  least 
cost  repair  level  for  LRU  type  IL.  Let  the  corresponding  least  cost 
repair  level  for  each  SRU  ITEM  type  IS  in  IL,  LCRLS(IL.IS) ,  be 


LCRLS(IL, IS) 


1  if  LCRS(IS, Jl)  =  1  (or  SRU 

2  if  LCRS ( IS , Jl )  =  2  or  4  (or  SRU 

3  if  LCRS ( IS , J 1 )  =  3,5,  or  6  (or  SRU 

where  Jl  =  LCRL(IL) 


base-repaired  j 
depot-repaired i 
discarded  on  failure 


Note  LCkS(IS.Jl)  gives  the  case  number  which  indicates  the  least 
cost  repair  level  for  the  SRU  ITEM  type  IS  in  IL,  and  LCRLS(1L,1S; 
is  to  register  1  if  LCRSdS.Jll  indicates  base-repair,  2  if  depot- 
repair,  and  3  if  discard-on-failure.  For  example,  if  LCRL(IL)  =  2 
then  the  LRU  ITEM  type  IL  under  consideration  should  be  depot- 
repaired  as  indicated  by  set  2  in  Table  7-1.  Furthermore,  its  SRI 
ITEM  type  IS  should  r;e  depot-repaired  if  LCRLS ( IL,  IS )  =  2  or 
discarded  on  failure  if  LCRLS(IL.IS)  =  3. 
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Step  4:  The  least  cost  repair  level  for  each  ITEM  can  thus  be 
determined  by  referring  to  LCRL(IL)s  and  LCRLSfIL, IS)s .  However, 
there  is  no  guarantee  that  a  given  SRI,'  which  goes  into  more  than  one 
LRU  will  be  treated  at  the  same  repair  level.  For  example,  SRU  ITEM 
type  IS  may  have  LCRLS ( I  LI , IS )  =  1  or  base-repair  in  an  LRU  ITEM 
type  IL1,  while  having  LCRLS ( IL2 , I S )  =  2  or  depot-repair  in  another 
LRU  ITEM  type  IL2.  In  this  case,  an  inconsistency  exists  and  an 
adjustment  to  reach  the  same  repair  level  for  the  same  SRU  may  be 
made  with  proper  judgment.  As  evidenced  in  Step  1,  the  repair  level 
for  an  SRU  will  be  consistent  as  long  as  its  LRUs  have  the  same 
repair  level.  Thus,  the  inconsistency  in  the  repair  level  of  an  SRU 
can  occur  only  when  its  LRUs  have  different  repair  levels.  Further, 
since  an  LRU  repair  level  limits  the  repair  alternatives  of  its  SRU 
level,  the  lowest  (most  decentralized)  repair  level  that  an  SRU  can 
have  is  the  highest  imost  centralized)  repair  level  among  its  LRUs, 
i  .  e.  , 


LCRL( IS) 


>  Max  j  LCRL(IL)  j 
IL  containing  IS 


where  LCRL(IS)  is  the  (adjusted)  repair  level  for  SRU  ITEM  type  IS 
in  any  LRU.  Now  considering  all  the  possible  sets  of  different  LRU 
repair  levels,  one  can  only  have  the  following:  (1,21,1.1,31,(2,31, 
and  (1,2,3).  In  all  these  cases  except  the  first  one,  level  3  is 
involved  and,  for  these  cases  according  to  the  above  inequality, 
LCRL(IS)  must  be  3  (discard-on-failure).  Consider  the  first  case 
where  an  SRU  ITEM  type  IS  has  different  LCRLS(IL.IS)  for  different 
IL  and  LCRL(IL)  =  1  for  some  IL's  and  LCRL(IL)  =  2  for  the  others. 

By  the  above  inequality,  LCRL(IS)  can  be  2  or  3  (depot  repair  or 
discard-on-failure).  Judgment  based  on  experience  may  be  exercised 
here  to  further  determine  the  LCRL(IS)  to  be  a  specific  number.  Or 
to  more  objectively  choose  an  adjusted  repair  level,  one  can  compute 
and  compare  the  costs  attributable  to  IS  when  LCRL(IS)  is  set  to  be 
2  and  when  it  is  set  to  be  3.  That  is,  one  can  compute  the 
following  with  JD  =  2  and  then  with  JD  =  3: 

AIAC(IS.JD)  =  ^  TIACI  IS.R2  JIl.LCRU  IL)  )*Q1’A(  IL,  IS  )  /  NTLC  IS ) 

1 1 .  containing  IS 


where  R2  is  the  case  number  corresponding  to  JD  in.  the  set  given  by 
LCRL(IL),  as  listed  below: 
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JD 


LCRL(IL) 


R2 


Comparing  AIAC ( I S , JD=2)  and  AIAC ( IS , JD=3) ,  one  can  determine  the 
adjusted  repair  level  for  IS  by  setting  LCRLCIS)  to  be  the  JD  value 
which  gives  the  smaller  AIAC ( IS , JD) . 

Now,  we  summarize  the  SRU  repair  level  adjustment  in  the 
following:  For  each  SRU  ITEM  typ<  IS,  set 

LCRLIIS;  =  LCRLS(IL,IS)  if  IS  is  in  IL  only  or 

if  LCRLSCIL, IS)  is  the  same 
for  each  IL  which  contains  IS; 

=3  if  LCRLS ( IL, IS)  is  different 

for  different  IL  which  contains  IS 
and  LCRL(IL)=3  for  some  of  the  IL's; 

=3  if  it  is  none  of  the  above 

and  AIAC(IS,3)<AIAC(IS,2) ; 

=2  if  it  is  none  of  the  above 

and  AI AC  CIS, 2) <A I AC (IS, 3) . 

The  vector  LCRL(I)  is  the  main  result  of  the  repair  level  analysis, 
each  entry  representing  the  recommended  repair  level  for  ITEM  type 
I.  It  is  stored  as  RL(I)  on  an  input  data  file  to  the  LCC  Program 
and  can  be  changed  as  the  user  wishes.  For  the  reason  to  be 
explained  at  the  end  of  this  section,  further  change  of  RL(I)  based 
on  user's  inspection  of  the  cost  structure  of  the  shared  support 
equipment  may  prove  to  be  beneficial.  When  RL(I)  is  read  in  the  LCC 
Program,  it  is  translated  into  RTS(I),  NRTS(I),  and  CONDlIi 
according  to  the  table  below: 
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Table  7  -  1 1 1 


Model  Specifications  of  Repair  Levels 

RL(  I  )  RTS  ( I )  NRTS  ( I  )  CON'D  ( 1 ) 

0  (Values  provided  on  data  file  will  be  used.) 

1 -WEAR ( I ) 

1  (base )  f+BIRD  RTS  (I  )-vBIRD  VEAR(l) 

2 (depot)  0  l-WEAR(I)  WEAR(I) 

3(discard)  001 


Note :  The  procedure  described  above  explicitly  recognizes  the  cost 
attributable  to  each  SRU  ITEM  type  IS  being  dependent  on  its  LRU's 
repair  level  as  indicated  in  the  notation  T1AC(IS,R).  However,  the 
procedure  will  be  more  accurate  if  one  can  assume  the  cost 
attributable  to  each  LRU  is  independent  of  the  repair  levels  of  its 
SRUs .  Specifically,  this  means  that  TIAC(IL.R)  of  an  LRU  ITEM  type 
IL  is  the  same  for  each  R  value  in  set  J  and  thus  in  Step  2  the 
first  summation  term  in  the  expression  for  TSAC(IL,J)  becomes  simply 
TIAC(IL.R)  with  any  R  value  in  set  J.  However,  due  to  some  inherent 
difficulty  in  perfectly  allocating  the  cost  of  shared  resources 
(e.g.,  support  equipment)  between  ITEMs,  the  value  of  TIAC(1L,R)  may 
vary  somewhat  for  different  R  in  set  J.  For  this  reason,  when 
calculating  TSAC(IL.J)  the  value  of  TIAC(IL,R)  is  weighted  by  the 
proportion  of  IL's  SRU  ITEMs  which  have  a  least  cost  repair  level 
corresponding  to  case  R  in  set  J.  More  fundamentally,  the  procedure 
also  assumes  that  for  each  ITEM  type  I  the  cost  TIAC(I,R)  is  only 
dependent  on  R.  If  I  is  an  LRU  this  implies,  along  with  the  earlier 
assumption,  that  the  cost  only  depends  on  the  value  of  J  which 
contains  R,  i.e.,  it  only  depends  on  the  LRU's  own  repair  level.  On 
the  other  hand,  i f  I  is  an  SRU  the  cost  depends  on  its  repair  level, 
its  LRU's  repair  level,  and  no  others.  because  of  the  same 
difficulty  in  allocating  the  cost  of  shared  resources  between  ITEMs, 
TIACCI.R)  may  vary  somewhat  due  to  different  repair  levels  of  the 
other  ITEMs.  Thus,  3s  indicated  at  the  beginning  of  this  section, 
the  approach  given  above  can  only  be  viewed  as  an  approximation  and 
further  improvement  on  LCC  may  still  be  achieved  by  user's 
modification  of  the  RLlIjs.  (See  Section  10. a  and  Appendix  11.5  for 
more  discussions. , 
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SECTION  8 


INPUT  PARAMETERS  AND  VARIABLES 


In  this  Section  the  description  of  the  LCC  model  ir,  concluded  with  .1 
consolidated  set  of  listings  of  input  parameters  and  variables.  in 
addition,  values  are  provided  for  input  parameters  established  by 
the  Air  Force,  and  ground  rules  and  instructions  are  given  for  the 
determination  of  parameters  to  be  furnished  by  the  contractor 

The  input  data  elements  identified  and  defined  in  conjuct icu.  w.tl 
the  description  of  the  Model  Equations  in  Section  5,  the  Sens  it  iv:  .y 
Analysis  in  Section  6,  and  the  Repair  Level  Analysis  m  Section  7 
are  listed  below  it  Section  8.1.  This  listing  provides  an  overall 
picture  of  the  data  elements  and  data  structures  that  are  orr.|  loy<  .1 
Detailed  definitions  of  the  terms  used  in  the  Model  are  given  in 
Appendix  1,  Glossary  of  Variables.  The  precise  representation  ri 
each  data  element  in  the  input  files  and  output  tables  is 
established  in  Section  30,  Operating  Procedures.  Appendix  II  s', 
actual  input  and  output  formats  and  illustrative  data  contents. 

8 . 1  Input  Data  Elements  and  General _ F i 1 e  St  nurtures 

The  basic  inputs  to  the  model  equations  are  provided  by  eleven  input 
files,  two  of  whicli  have  an  A  and  a  B  part.  The  files  are: 


(1)  System-Wide  Scalar  Parameters  (AF.CN) 

(2)  Base  Conf igurat ion  Data  (AF) 

(3)  Platform  Operation  Data  (AF,CN) 

(4)  Platform  Terminal  and  Non-Recurring  Modi f i cat  ion/ 
Installation  Data  (AF.CN) 

(5)  Platform  Recurring  Modi f icat ion/ Instal 1  at  ion  Data  (AF.CN) 

(6)  Platform  Deployment  at  Bases  (AF) 

(7)  Support  Equipment  Data  (CN) 

(8A)  ITEM  Equipment  Data  (CN) 

(8B)  SRL7LRL  Cross-Reference  Data  (CN; 

(9Aj  ITEM  Maintenance  Data  ( CN > 

(9B j  ITEM  Tech.  Order,  Training  and  SE  Software  Data  I CN  ' 

(10  )  ITEM/Supoort  Equipment  Cross  Reference  Data  I CN  ) 

(11)  ITEM  Configurations  on  Platforms  ( CN ) 

After  each  heading,  the  source  of  the  input  data  is  indicated:  AF  = 
Air  Force;  CN  =  Contractor. 
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In  addition  to  the  above  inputs,  there  are  special  inputs  used  only 
in  the  sensitivity  analyses  and  for  Repair  Level  Analysis.  These 
are  covered  in  Section  10. 

The  structure  and  purpose  of  each  input  data  file  is  further 
explained  in  Table  6-1.  A  consolidated  list  of  the  data  elements  in 
each  file  is  provided  in  Table  8-11. 

As  shown  in  Table  8-1,  the  input  files  have  the  following  roles: 

File  (1)  -  provides  all  inputs  that  are  scalars,  that  is,  those 
that  do  not  vary  by  base,  platform,  Support  Equipment  type 
or  ITEM.  Examples  are  labor  rates  and  pipeline  times. 

File  (2)  -  defines  characteristics  of  base  groupings 
Files  (3),  (.4),  (5)  -  define  characteristics  of  platform 
groupings,  numbers  of  terminals  per  platform,  and  all 
parameters  associated  with  platforms  and  terminals. 

File  (6)  -  defines  deployment  of  platform  groupings  at  bases 
File  (7)  -  establishes  characteristics  of  Support  Equipment 
groupings 

Files  (8A) ,  (SB),  (9A),  (9B)  -  define  equipment  ITEMS, 
their  logistic  interrelationships,  their  reliabilities 
and  maintenance  characteristics,  and  their  impact  on 
technical  orders  and  training. 

File  (10)  -  relates  Support  Equipment  to  ITEMs. 

File  (11)  -  defines  ITEM  configurations  by  platform  types. 

As  also  shown  in  Table  8-1,  the  primary  indices  used  in  the  input 
data  files  are  the  following; 

NP  -  Host  platform  type. 

NS  -  Operational  base  (or  site)  type. 

L  -  Support  equipment  type 

I  -  ITEM  type,  identifying  both  LRUs  and  SRL's 
K  -  Sequence  index. 

It  should  be  noted  that  the  host  platform  type  index  NP  designates 
both  the  platform  itself  (e.g.  tactical  aircraft,  mobile  ground 
element)  and  also  the  PME  terminal  configuration.  These 
configurations  are:  Full-up  (.maximum  or  Type  I),  Partial  Array 
(intermediate  or  Type  II),  Modem-only  (minimum  or  Type  III). 

Section  8.2  defines  numerical  values  for  those  parameters  in  the 
input  files  that  are  established  by  the  Air  Force.  Section  8.3 
provides  instructions  and  data  for  contractors  to  use  in  developing 
their  input  parameters. 


TABLE  8-1 

STRUCTURE  AND  CONTENT  OF  INPUT  DATA  FILES 


FILE 

NO. 

PRIMARY 

INDEX 

SECONDARY 

INDEX 

DATA  CONTENT 

( 1  )* 

* 

System  -  Wide  Scalars: 

Labor  rates  a  factors,  pipe'iin 
Various  costs  and  logistic  fac 
Planned  inventory  util,  period 

(2)* 

BASE 
Typo  NS 

*  -  -V 

Base  0 roup  ing,  class  :  f  i r, a t  ton : 
No.  of  bases  per  group. 

(3)* 

Platform 
Type  NP 

* 

Platform  grouping,  classifies: 
operating  data 

1 4 

P 1  at  form 
Type  NP 

* 

Deployment  of  Terminals  per  PI 
Terminal  costs;  Mi  sc .  Plat,  pa 
Non -recur.  Mod  Install,  costs 
p  1  at  form 

( 5 )  * 

Platform 
Type  NP 

*  - 

Recurring  Mod  i  f  i  <;  a  t  i  o  / 1  n  s  t  a  1  !  a 
factors  by  platform 

(6)* 

Platform 
Type  NP 

*  Base 

*  Type  NS 

Deployment  of  platforms 
per  Base 

(7  )* 

Sup.  Equip 
Type  L 

— 

Support  Equip.  Grouping, 
ciassi f  ic.«  i on  .  cos t.  f  ac tors 

J. 

(8A  J* 

ITEM 
Type  I 

*  - 

Equip.  ITEM  definition, 
classification,  properties;  IT 

(SB)* 

LRU  ITEM 
Type  I 

*  SRU  Sequence* 

*  No.  K  * 

No.  of  SRUs  in  each  LRU. 

(Used  only  in  RLA  calculation) 

(9A 

ITEM 
Type  I 

— 

ITEM  reliability  and  maintoman 
character ist ics 

( 9  B  1  * 

ITEM 
Type  I 

— 

ITEM  technical  orders,  train  in 
and  SE  development 

(  101* 

ITEM 
Type  I 

*  Supp .  Equip  * 
••‘Sequence  No  .  K* 

ITEM  requirements 
for  supp.  equipment 

(in* 

ITEM 
Type  I 

Platform 

Type  NP 

Deployment  of  ITEMs  per  Termin 
per  Platform 

TABLE  8-11 

CONSOLIDATED  LIST  OF  DATA  ELEMENTS 
IN  INPUT  FILES 


INDICES  NP  -  Platform  type,  NS  -  Base  type,  I  -  ITEM  type, 

L  -  Support  Equipment  type,  M  -  Mode  of  Installation, 

IA  -  Installation  Functional  Area,  LE(NPj  -  Operational  Environment, 
LOINS)  -  Location  of  Base  by  Operational  Theatre. 

Also,  Index  K  is  used  as  a  sequence  number,  and  IL  is  used  as  an 
index  for  LRU's  only  in  File  ( 8 B )  . 

DATA  SOURCES  (AF)=Air  Force,  (CN /^Contractor 

File(l)  System -Wide  Scalar  Par amot e rs 

"i  AF  j "  Labor  Factor:  BAA  ,  DMF  ,  DAA,  DMF,  HPD2  ,  MRF ,  MRO,  SR, 

TORB.  TORD,  TR 

(AF)  Labor  Rates:  BLR,  DLR ,  MILRfM),  PALI,  PAL2B ,  PAL2D ,  PMLR , 

TNLR,  TRAY  ID,  TKAVB 

(AF)  Log.  Pipeline  Times:  BRCT ,  CRCT,  DAD,  DRCTi LOt NS ) ) ,  OSTfLO(NS)), 

OSTC 

(AF)  Unit  Cost  Factors:  ACPP,  CFGi  LOf.NS ) ,  CPD2 ,  CPPC,  CPPD(  LOf.NS) ) , 

IMC ,  RCPP ,  RMC .  SA,  U'CPP 

(AF )  Misc.  Factors:  BF,  BIRD,  K'FACfLE  (NP  I  )  ,  .MUSE ,  PR'P,  QTYP., 

QTYP2B ,  QTYP2D ,  SPC2  ,  TYP2TF ,  XFPR ,  XFR ,  XMIL,  XUC 
(CN)  Training  &  Tech.  Orders:  BDATA ,  CPD1,  DDATA ,  HPD1 ,  SPC1,  TEFM 
(CN)  FSED  Cost:  FSEDC 

File  (2)  Base  Configuration  Data  -  for  Base  Types  NS 
(AF;  Designation:  BNOUN(NS) 

(AF)  Characteristics:  BPLAT(NS),  2  TYPE  (NS) ,  LOf.NS),  NBC(NS),  NHBfNS). 

TNB(NS) 

File  (3)  Platform  Operation  Data  -  for  Platform  Types  NP 
(AF)  Designation  and  Environment:  PNOU'NiNP);  LE(NP) 

(AF)  Op.  Hours  -  No.  of  Missions:  AMPM (NP , LOt NS) ) ,  APFH (NP , LO (NS ) ) , 

TFAC(NP) 

(CN)  Op.  Labor  Times:  MMPD (NP , LO (NS > ) ,  MMPM(NP) 

( AF;  Thrust  Fuel  Consumption:  FGH :  NP  .  THRS  (  NP  j 
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Tab  It-  8-1  I  (continued) 


File  (4)  Platform  Terminal  Data  and  Non-kecurr ing  Nod- Inst  ill  ii  : 
Data  -  for  Platform  Types  NT. 

'( AF.'CN*  )  Terminal  Data:  NTKMPiNP),  NTRMT  i  N  P )  ,  TLPIMNP  *,  jp;  .  y; 
(CN)  Non-Recurr.  Mod  Instal.  Costs:  NRMl(NP) 

( AF , CN* )  Other  Parameters:  DRAG (  NT  )  * ,  FRlM.NP;,  K I SP  )  , 

PDJV(NP) 

P i le  ( 5  I _  Platform  Recurring  Mod / Instal  lation  Data  -  for 
Platform  Types  NP 

(AF.CN*)  AKIT(  IA.NP  MI  FI  M  (  M  ,  SP  ) ,  MI  MH  (  I A  ,  M  ,  SP 
(CN)  NAE(.NP) 

File  to)  Plat  fore  Deployment  at  Bases  -  for  Platform  Types  N'p , 
and  Base  Types  NS. 

(AF)  NPI/r  (  NP ,  NS  ) 

File  I'?)  Support  Jva u  ipment  Data  -  for  S  .  F. .  Types  L. 

(CN)  Designation:  SENUl'N !  L  )  ,  SENUM:  I,; 

(CN)  Characteristics:  CSE  ( 1. ;  ,  MSE  •  1, 1  .  St'.TYPE  (  L  )  ,  SED  ( 1<  > 

(CN)  Tech.  Order  Pages:  i)ATAS(L) 

Fi le (8A) _ ITEM  Equipment  Data  -  for  ITEM  Types  1 

(CN)  ITEM  Description  a  Class.:  INU'Ni  1  > ,  PTNFMiI);  EQ  ill.  Gi'E:  I 

INTEGi  1  )  .  LK:  (  I  )  .  NHK  I  ) 

(CN)  Other  ITEM  Properties:  PA  ( I  )  ,  KM(  I  i  ,  CPil).  WT(  1  .) 

File  (  8  B  ')  LRU  /  SRC_C  ross -Re  f  er  encc  Data  -  for  LRU  Types  II.  and 
the  Kth  SRC  type  contained  in  IL.  i f  sed  only  in  RLA  ca Iculdi ion .  ) 
(CN)  NDS(IL);  ISRUlIL.K),  QPA(IL.K) 


1 


i 
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1  . 
i  ■ 


mi mm 


Table  8-II  (concluded) 


File  (9A)  ITEM  Maintenance  Data  -  for  ITEM  Types  I 
(CN)  Reliability:  PMTBF ( I , LE (NP) ) 

(CN)  Relative  Frequencies  of  Maint.  Actions:  CON'D(I),  FPR(I),  NRTS ( I ) , 

RIP ( I ) .  RTS ( I ) 

(CN)  Man  Hrs .  or  Cost  for  Maint.  Actions:  BCMH(I),  BMH(I),  DMH(I), 

IPCF(I),  RMH(I) 

(CN)  Repair  Level  Decision:  RL(I) 

File  (9B)  ITEM  Technical  Order,  Training  Data  and  SF.  Software  Dev.  - 
for  ITEM  type  I 

(CN)  Tech.  Order  Pages:  DATAB(I),  DATAD(I) 

(CN)  Hours  Type  1  Training:  TIMEl(I) 

(CN)  Support  Equipment  Software  Development:  SESW(I),  PSESW(I) 

File  (10)  ITEM/Support  Equipment  Cross  Reference  Data  -  for  ITEM 
Types  I  and  the  Kth  SE  type  for  I . 

(CN)  NJA(I) ;  A ( I » K ) ,  QSA(I ,K) 

File  (11)  ITEM  Configurations  for  Different  Platforms  -  for 
ITEM  Types  I,  and  Platform  Types  NP. 

(CN)  INTEG(I),  NITEMR(I ,NP) 
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8.2  Values  for  Parameters  Furnished  by  the  Air  Force 

The  input  parameters  furnished  by  the  Air  Force  appear  in  the 
following  six  input  files: 

111  System-Wide  Scalar  Parameters 

(2)  Base  Configuration  Data 

(3)  Platform  Operation  Data 

(4)  Platform  Terminal  Data  and  Non-Recurring 

Mod i f icat ion/ Inst a  1 lat ion  Data 

(5)  Platform  Recurring  Modi f icat ion/ Insta 1 lat ior.  Data 

(6)  Platform  Deployment  at  Bases 

The  principal  set  of  Air  Force  inputs  that  are  given  below  de'di.e-. 
baseline  deployment  matrix  (Platforms  NP  by  Base  NS)  in  Input  F :  1 
(6),  and  a  baseline  deployment  and  logistic  configuration  of  P.;s  ■- 
NS  in  Input  File  (2).  These  baseline  values  are  utilized  in  the 
illustrative  computer  run  in  Appendix  II.  Data  are  also  provided 
Files  (2)  and  (6)  for  two  other  deployment  levels,  one  lower  than 
the  baseline,  and  one  higher.  Changing  deployment  levels  also 
affects  the  variable  PDIV(N'P)  in  File  (4).  There  are  also  two 
variants  of  the  logistic  configuration  of  Bases  NS  provided  in  File 
(2). 

It  must  be  emphasized  that  deployment  and  operations  data  for  each 
of  the  three  deployment  levels  are  aggregated  and  simplified,  and  d 
not  represent  any  Air  Force  force  structure  or  operating  plans. 

A  table  of  Air  Force  parameter  values  is  provided  below  for  each  of 
these  input  files.  Air  Force  inputs  to  Sensitivity  Analysis 
calculations  and  Repair  Level  Analysis  are  discussed  in  Section  l". 
As  indicated  in  the  Tables  for  Files  (1),  (3),  (4),  and  (Si  these 
files  have  contractor  ( CN )  inputs  in  addition  to  Air  Force  inputs. 
See  Section  8.3  for  discussions  of  CN  inputs. 

8.2.1  Air  Force  Values  for  Input  File  (li  -  System-Wide  Sea  la  r 
Parameters 

Data  values  for  Input.  File  (1)  are  shown  in  Table  S  - 1 1 1  .  It  should 
be  noted  that  some  of  'he.  "scalar"  parameters  are  functions  of  one 
of  the  so-called  "mil.  -  indices,  specifically:  mod/ insta 1 1  at  ion 
labor  rate  MILRfM)  depends  upon  mode  of  installation,  M:  pipeline 
times  DRCT(LO(NS);  and  OSTfLO(NS))  and  unit  cost  factors  CFG(LO(NS) 
and  CPPD(LOfNS))  all  depend  upon  base  location,  LO(NS);  and  failure 
rate  adjustment  factor  KFAC(LE(NP)}  depends  upon  platform  environ¬ 
ment,  LE(NP) . 
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Table  8-1 I I 


Values  for  Air  Force  Inputs  to  Input  File  (1), 
System-Hide  Scalar  Parameters 


GOVERNMENT- PROVIDED  PARAMETERS 


LABOR  FACTORS 


BAA 

BMF 

DAA 

DMF 

HPD2 

MRF 

MRO 

SR 

TORB 

TORD 

TR 


LABOR  RATES 

BLR 

DLR 

MILR(l) 

MILR(2) 

MILR(3) 

PALI 

PAL2B 

PAL2D 

PMLR 

TNLR 

TRAVID 

TRAVB 


Monthly  Available  Working  Hours  per  Maintenance 

Man  at  Base  Level 

Base  Maintenance  Factor 

Monthly  Available  Working  Hours  per  Maintenance 
Man  at  Depot  Level 
Depot  Maintenance  Factor 

Number  of  in  class  hours  per  day  for  type  2 
training 

Average  manhours  per  failure  to  complete  off- 
equipment  maintenance  records 
Average  manhours  per  failure  to  complete  on- 
equipment  maintenance  records 

Average  manhours  per  failure  to  complete  supply 
transaction  records 

Turnover  rate  for  base  avionics  maintenance  per¬ 
sonnel 

The  same  for  depot  personnel 

Average  manhours  per  failure  to  complete  trans¬ 
portation  transaction  forms 


Base  Maintenance  Labor  Rate  in  S  Per  Hour 
Depot  Maintenance  Labor  Rate  in  S  Per  Hour 
Mod/Installation  Labor  Rate  During  Production 
in  $  Per  Hour 

Mod/Installation  Labor  Rate  for  Field  Mods  Using 
Depot  Team  in  $  Per  Hour 

Mod/Installation  Labor  Rate  for  Mods  Performed 
at  the  Depot  in  $  Per  Hour 

Average  daily  pay  and  allowance  for  type  1  trainee 
Same  for  type  2  base  trainee 
Same  for  type  2  depot  trainee 

Prime  Mission  Equip  Oper  Labor  Rate  in  $  Per  Hour 
Timing  Net  Operation  Labor  Rates  in  $  Per  Hour 
Average  round  trip  travel  expense  for  type  1 
and  type  2  depot  trainees 
Same  for  type  2  base  trainees 


VALUE 


168 

1.5 

168 

1.5 

8 

0.24 

0.08 

0.25 

0.33 

0.0683 

0.16 


$35.54 

$38.27 

$29.85 

$44.01 

$38.27 

$80.00 

$50.00 

$60.00 

$27.75 

$27.75 

$200.00 

$300.00 
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Table  8- 1 1 1  (continued) 


PIPELINE 

TIMES 

VALUE 

BRCT 

_ 

Base  Repair  Cycle  Time  in  Months 

0.132 

CRCT 

— 

Time  for  Failure  at  Satellite  Base  Until 

Repair  at  CTMF  Base  in  Months 

0.5 

DAD 

— 

Time  from  Failure  Removal  at  Depot  Until 

Repair  at  Depot  in  Months 

0. 132 

DRCT(l) 

*“ 

Time  from  Failure  at  CONUS  Base  Until 

Repair  at  Depot  in  Months 

1.9 

DRCT ( 2 ) 

— 

Time  from  Failure  at  Pacific  Base  Until 

Repair  at  Depot  in  Months 

1.9 

DRCT ( 3 ) 

Time  from  Failure  at  Europe  Base  Until 

Repair  at  Depot  in  Months 

1.9 

OST(l) 

Order  and  Shipping  Time  from  CONUS  Base 
to  Depot  in  Months 

0.'  ,U 

OST(2) 

— 

Order  and  Shipping  Time  from  Pacific  Base 
to  Depot  in  Months 

0.  525 

OST(3) 

— 

Order  and  Shipping  Time  from  Europe  Base 
to  Depot  in  Months 

0.526 

OSTC 

Order  and  Shipping  Time  from  a  Satellite 

Base  to  its  CIMF  Base  in  Months 

0.250 

UNIT  COST  FACTORS 


ACPP 

Average  acquisition  cost  per  page  for  tech, 
order  negatives 

S 

348.0' 

CFG(l) 

- 

Cost  of  Fuel  in  $  per  Gallon  at  CONUS  Bases 

S 

1.  . 

CFG (2) 

- 

Cost  of  Fuel  in  $  per  Gallon  at  Pacific  Bases 

s 

1  .  !.' 

CFG (3) 

- 

Cost  of  Fuel  in  $  per  Gallon  at  Europe  Bases 

$ 

1  .  In 

CPD2 

- 

Cost  per  class  per  day  for  type  2  training 

$960.0'' 

CPPC 

“ 

Cost  of  Packing  and  Shipping  from  a  Satellite 

Base  to  its  CIMF  Base  in  $  per  Net  Weight  Pound 

$ 

0 .  : .  ■ 

CPPD(l) 

Cost  of  Packing  and  Shipping  from  CONUS  Base  to 
Depot  in  $  per  Net  Weight  Pound 

$ 

0.77  9 

CPPD(2) 

Cost  of  Packing  and  Shipping  from  Pacific  Base  to 
Depot  in  $  per  Net  Weight  Pound 

$ 

0.07. 

CPPD(3) 

Cost  of  Packing  and  Shipping  from  Europe  Base  to 
Depot  in  $  per  Net  Weight  Pound 

$ 

0.972 

IMC 

Initial  Depot  Inventory  by  Management  Cost  per 

New  Part  in  $ 

SI 

200.00 

RCPP 

- 

Tech.  Order  Reproduction  Cost  per  Copy  per  Page 

$ 

0.010 

RMC 

Recurring  Depot  Inventory  Management  Cost  per 

New  Part  in  $  per  Year 

$ 

150.00 

SA 

“ 

Base-Level  Inventory  Management  Cost  per  New 

Part  in  $  per  Year 

0 

UCPP 

Annual  tech,  order  upkeep  cost  per  page 

$ 

60.00 
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Table  8-III  (concluded) 


MISCELLANEOUS  FACTORS 

VALUE 

BF 

_ 

Coefficient  in  Sparing  Function 

1.65 

BIRD 

— 

Fraction  of  base-repair-intended  failures  that 
are  actually  repaired  at  the  depot 

0.05 

KFAC(l) 

Failure  rate  experience  factor  for  airborne 
fighter  environment 

1.70 

KFAC (2) 

Failure  rate  experience  factor  for  airborne 
cargo  environment 

1.14 

KFAC(3) 

*“ 

Failure  rate  experience  factor  for  ground 
f ixed/transportable  environment 

1.10 

KFAC (4) 

“ 

Failure  rate  experience  factor  for  ground 
mobile/manpack  environment 

1.10 

MUSE 

“ 

Minimum  Fractional  Utilization  for  Sensitivity 
Calculations  on  Support  Equipment  Costs 

0.50 

PIUP 

- 

Number  of  System  Operating  Years 

15 

QTYP1 

- 

Number  of  trainees  for  type  1  training 

25 

QTYP2B 

- 

Initial  number  of  base  trainees  for  type  2  training 

250 

QTYP2D 

- 

Initial  number  of  depot  trainees  for  type  2  training 

35 

SPC2 

- 

Maximum  number  of  students  per  type  2  training  class 

12.0 

TYP2TF 

— 

Ratio  of  type  2  training  time  to  type  1  training 
time  for  same  material 

1.5 

XFPR 

- 

False  Pull  Rate  Sensitivity  Multiplier  Factor 

1.0 

XFR 

- 

Failure  Rate  Sensitivity  Multiplier  Factor 

1.0 

XMIL 

- 

Mod/I  Labor  Hours  Sensitivity  Multiplier  Factor 

1.0 

XUC 

- 

Unit  Cost  Sensitivity  Multiplier  Factor 

1.0 

Note:  Contractor  Inputs  to  File  (1)  are:  BDATA,  CPD1,  DDATA, 

HPD1 ,  SPC1,  TEFM,  FSEDC . 
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8.2.2  Air  Force  Values  for  I nput  File _ (2) _ -  Base  Conf iguration  Data 

Table  8-IV  gives  data  summarizing  operational  sites  or  bases  at 
which  SEEK  TALK  is  deployed.  Base  configuration  data  are  shown  for 
three  levels  of  deployment,  namely:  a  baseline  level,  a  lower  level 
and  a  higher  level.  The  baseline  level  shall  be  used  for  trade 
studies  except  when  specifically  investigating  the  effect  of 
deployment  level.  Also  tables  8-IV'A,  8-IVB  and  8-IVC  provide,  at 
the  baseline  deployment  level,  three  different  logistic 
configurations  for  Centralized  Intermediate  Maintenance  Facilities 
(CIMFs),  namely:  A.  No  CIMFs,  B.  One  CIMF  in  European  Theatre, 
serving  airborne  installations  only,  C.  Two  CIMFs  in  European 
Theatre,  one  serving  airborne,  installations,  the.  other,  surface. 
Table  8-IYA  shall  he  used  by  the  contractor  as  a  baseline,  except, 
when  the  LCC  effect  of  introducing  CIMFs  is  being  investigated.  It 
should  be  noted  that,  when  the  contractor  is  investigating  CIMFs,  he 
should  utilize  the  instructions  given  in  Appendix  IV. 

The  bases  or  sites  that  are  described  in  File  (2)  are  of  two  types: 
airbases,  where  aircraft  are  deployed  and  surface  bases,  where 
elements  of  the  Tactical  Air  Control  System  (TACS)  such  as  TACCs, 
CRC/CRPs,  TACPs  -  are  deployed.  All  of  these  locations  have  prime, 
mission  equipment  (PME)  terminals  on  the  aircraft  or  the  surface 
elements.  In  addition  each  of  the  airbase  locations,  and  the 
locations  of  elements  of  the  TACS,  are  candidates  for  installation 
of  Timing  Net  Equipment  (TNE)  Master  Clock  terminals. 

In  interpret ing  the  Air  Force  data  in  File  (2),  the  contractor 
should  note  that  the  following  assumptions  were  made  concerning  the. 
geographical  distribution  of  SEEK  TALK  equipments,  and  their  host 
platforms,  from  the  standpoint  of  operation  and  logistic  support: 

o  At  the  organizational  and  intermediate  levels,  logistic 
support  systems  for  airborne  equipment  and  for 
ground  -  has cd  equipment  are  independent.  Also  such 
systems  for  Air  National  Guard  .'.ANGi  and  for  the  Air 
Force  Reserve  (ATR;  are  independent. 

Because  of  the  independence  of  these  several  logistic  systems,  a 
base  or  site,  containing  both  airborne,  anti  sur  i  ace-based  terminals  is 
counted  as  two  logistic  locations,  and  a  base  or  site  containing 
active  units  and  ANG  or  AFK  units,  or  ANG  and  AFR  units,  is  counted 
as  two  logistic  locations. 


Table  8-1V 


Values  for  Atr  Force  Inputs  to  Input  File  (2), 
Base  Conf lguration  Data 


BASELINE  VALUES 


BASE 

BASE  NAME 

NO.  OF 

LOC.  OF 

BASE 

NEXT 

NO. 

BASE 

INDEX 

(BNOUN ) 

BASES 

BASE 

TYPE 

HIGHER 

UNDER 

PLAT¬ 

(NS) 

(TNB) 

(LO) 

(BTYPE) 

BASE 

CIMF 

FORMS 

(NHB) 

(NBC) 

(BPLAT) 

1 

Airborne,  CONUS  85 

1 

1 

0 

0 

1 

2 

C round,  CONUS 

130 

1 

1 

0 

0 

2 

3 

Airborne,  EUR 

1 

3 

1 

0 

0 

1 

4 

Ground,  EUR 

1 

3 

1 

0 

0 

2 

5 

Airborne,  EUR 

14 

3 

1 

0 

0 

1 

6 

C-round,  EUR 

45 

3 

1 

0 

0 

2 

7 

Airborne,  PAC 

6 

2 

1 

0 

0 

1 

8 

Ground,  PAC 

15 

2 

1 

0 

0 

2 

THREE  LOCISTIC 

CONFIGURATIONS 

BASE 

A.  BASELINE 

B. 

ONE  CIMF 

C.  TWO  CIMFS 

INDEX 

(BTYPE)  (NiiB)  (NBC)  (BTVPE)  (NHB) 

(NBC) 

(BTYPE)  (NHB) 

(NBC) 

(NS) 

1 

1  0 

0 

1 

0 

0 

1 

0 

0 

2 

1  0 

0 

1 

0 

0 

1 

0 

0 

3 

1  0 

0 

2 

0 

0 

2 

0 

0 

4 

1  0 

0 

1 

0 

0 

2 

0 

0 

5 

1  0 

0 

3 

3 

14 

3 

3 

14 

6 

1  0 

0 

1 

0 

0 

3 

4 

45 

7 

1  0 

0 

1 

0 

0 

1 

0 

0 

8 

1  0 

0 

1 

0 

0 

i 

0 

0 

THREE 

DEPLOYMENT 

LEVELS 

BASE 

LOW 

BASELINE 

HIGH 

INDEX 

(TNB) 

(TNB) 

(TNB) 

(NS) 

1 

60 

85 

130 

2 

90 

130 

155 

3 

1 

1 

1 

4 

1 

1 

1 

5 

12 

14 

22 

6 

40 

45 

58 

7 

5 

6 

7 

8 

12 

15 

16 

Note:  The  sum  of  airborne  and  surface  bases  may  odd  to  a  quantity  of 
bases  greater  than  the  number  of  sites  at  which  SEEK  TALK  equipments 
are  deployed.  This  results  from  the  partitioning  of  airborne  and 
surface  support  facilities,  and  of  active,  guard  and  reserve  facilities 
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1 


8.2.3  Air  Force  Values  for  Input  Fil_e_(3)  -  Platform  Operation  Data 


Input  File  (3)  defines  operating  characteristics  for  each  host 
platform  grouping,  which  is  identified  by  the  index  NP.  Of  the  ten 
parameters  listed,  three  depend  upon  base  location  LO(NS)  as  well  as 
upon  Platform  type.  The  parameters  for  Input  File  (3)  are  given  in 
Table  8-V. 


File  (31 
(1) 

(2) 

(3) 

(M 


(3) 

(61 

(71 

(8) 


is  constructed  using  eight  platform  groupings: 

Tactical  Aircraft,  Full-up  (maximum  or  Type  I) 
conf igurat i on 

Tactical  Aircraft,  Partial  Array  (intermediate  or  Type  III 
conf  igurat  -.on 

Tactical  Aircraft,  Modem-only  (minimum  or  Type  III) 
conf igurat ion 

Cargo/Electronics  Aircraft,  Modem-only  (This  category  is 
used  primarily  for  airborne  platforms) 

Fixed/Transportable  Ground  Element,  Modem-only 

Mobile  Ground  Element,  Partial  Array 

Manpack  In  it.  Modem-only 

Master  Clock  Site 


The  first  seven  of  these  platform  types  are  primarily  hosts  for 
prime  mission  equipment  (PME)  terminals.  (In  some  contractor  system 
designs,  some  of  these  PME  terminals  may  also  have  a  timing 
function,  or  there  may  be  both  a  PME  terminal  and  a  lower  echelon 
TNE  terminal  collocated  -  see  Section  8.3.3.)  Since  the  LCC 
equations  require  that  every  terminal  (whether  PME  or  TNE)  is 
installed  on  a  ”piat:orm' ,  platform  type  (8)  is  introduced  as  a  type 
of  surface  element  which  is  host  for  a  Master  Clock  TNE  terminal 
instal  lation. 

8.2.4  Air  Force  Values  for  input  File  (4 1  -  Platform  Terminal _ Data 

and  Non-Hecurr  ing  Nou/insiali  at  ion  La  ta 

Air  Force  parameters  in  input  Fiie  ( ->  i  define  for  each  of  the  eight 
platform  types  NP.  first,  the  average  number  of  Prime  Mission 
Equipment  terminals  to  be  installed;  second,  two  parameters 


\ 
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Table  8-V 


Values  for  Air  Force  Inputs  to  Input  File  (3), 
Platform  Operation  Data 


PLAT- 

EN- 

OPERATING  HOURS  IN 

UTILI- 

ACT  I- 

FORM 

PLATFORM 

VI  RON 

— 

— 

ZATION 

VAT I ON 

INDEX  NOMENCLATURE 

MENT 

CONUS 

PACIF 

EUROPE 

FACTOR 

TIME 

(NP) 

(PNOUN) 

(LE) 

(APFH) 

(TFAC) 

(MI 

i 

■IPM) 

1 

Tactical  A/C, 

FU 

1 

25.3 

26.8 

29.9 

2.10 

2 

Tactical  A/C, 

PA 

1 

21.0 

22.6 

19.8 

2.10 

3 

Tactical  A/C, 

MO 

1 

19.6 

19.2 

18.7 

2.10 

CONTRACTOR 

A 

Cargo/Elec . . 

MO 

2 

51.7 

57.0 

56.6 

1.20 

INPUT 

5 

Fixed/Trans . , 

MO 

3 

200. 

200. 

200. 

1.00 

6 

Mobile,  PA 

4 

300. 

300. 

300. 

1.00 

7 

Manpack,  MO 

4 

300. 

300. 

300. 

1.00 

8 

Master  Clock 

3 

730. 

730. 

730. 

1.00 

PLAT¬ 

FORM 

MISSIONS  PER  MONTH  TNE  OPERATING  MINS. 

THRUST 

IN 

GALLONS 

PER 

INDEX 

CONUS 

PACIF 

EUROPE 

CONUS  PACIF  EUROPE 

POUNDS 

OPER  HR 

(NP) 

(AMPM) 

(MMPD) 

(THRS) 

(FGH) 

1 

17.0 

17.0 

17.0 

6000 

930 

2 

17.0 

17.0 

17.0 

6000 

930 

3 

17.0 

17.0 

17.0 

6000 

930 

4 

8.0 

8.0 

8.0 

CONTRACTOR  INPUTS 

7800 

1200 

5 

25.0 

25.0 

25.0 

0 

0 

6 

25.0 

25.0 

25.0 

0 

0 

7 

25.0 

25.0 

25.0 

0 

0 

8 

0 

0 

0 

0 

0 
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characterizing  the  Modification/ Instal lation  diversity  and  the 
fraction  of  installations  to  be  made  in  each  installation  mode  M; 
and  third,  two  parameters  relating  to  drag/fuel  consumption 
calculations  (for  airborne  platforms  only).  Parameter  values  are 
given  in  Table  8-VI . 

It  should  be  noted  that  the  quantity  STRMP(NP),  in  the  second  column 
of  File  (4),  represents  the  number  of  PME  terminals  per  platform 
group,  averaged  over  all  platforms  in  the  group.  All  of  the 
platforms  in  groups  \P  =  1,  2,  3,  6,  and  7  have  only  one  PME 
terminal  per  platform.  The  platforms  in  groups  \'P=4  and  NP=5 
(Cargo/Electronics  Aircraft  and  Fixed/Transportable  Ground  Elements) 
have  multiple  terminals  per  platform. 

File  (4)  provides  three  alternate  sets  of  values  for  PDIV(NP), 
corresponding  to  the  three  levels  of  deployment  defined  in  Files  (2) 
and  (6).  The  mod/ instal lat ion  platform  diversity  factor  PDIY(NP)  is 
a  measure  of  the  number  of  different  platforms  included  in  a  type 
grouping.  For  aircraft  platforms  this  is  the  number  of  different 
aircraft  types  (e.g.,  F-15,  F-lb)  included  in  the  grouping.  Well- 
defined  model  differences  (e.g.,  F-4D/E,  F-AG)  are  also 
differentiated.  For  surface  platforms,  the  number  of  different 
kinds  of  units  (TACC,  CRP/CRC)  is  stated.  For  Master  clock 
platforms,  the  diversity  factor  is  arbitrarily  set  at  unity. 

The  parameter  values  of  FR(M,NP)  (fraction  of  installations  in  Mode 
M)  shown  in  Table  8-YI  are  for  the  baseline  situation.  Here,  all 
SEEK  TALK  installations  are  considered  to  be  field  retrofits  carried 
out  by  a  depot  team  (M=2).  Subsequent  Air  Force  guidance  may  also 
request  studies  for  values  of  FR(NP)  that  represent  some 
installation  during  platform  production,  or  as  depot  retrofits. 

8.2.5  Air  Force  Values  for  Input  File  (5)  -  Platform  Recurring 
Mod if icat ion/ Ins  tal lat ion  Data 

In  File  (5)  Air  Force  parameters  are  provided  for  the  fixed  element 
of  recurring  Modif icatiori/Instal lation  costs.  These  parameters  are 
values  of  M1FIX  (M,NP)  for  different  installation  modes  M  and 
different  platform  groupings  NP.  MIFIX  represents  the  cost  of 
platform  preparation  for  mod/ instal lat ion ,  and  the  subsequent 
platform  restoration  necessary  to  return  the  platform  to  the 
operational  inventory.  Values  of  MIFIX  are  given  in  Table  8  - V 1 1 . 
Note  that  MIFIX  is  shown  as  non-zero  only  for  airborne  retrofits. 
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Table  8-VI 


Values  for  Air  Force  Inputs  to  Input  File  (4), 

Platform  Terminal  Data  and  Non-Recurring  Mod/installation  Data 

(See  Footnote) 


PLATFORM 

NO.  PME 

PLATFORM 

:  FRACTION  MODS  IN 

THRUST 

INDEX  NP 

TERMINALS 

DIVERSITY  PROD 

FIELD  DEPOT 

-FUEL 

(NTRMP) 

(PDIV) 

(FR) 

CONSUMPT . 

FACTOR 

(K) 

1 

1.0 

3.00 

0.0 

1.00  0.0 

0.67 

2 

1.0 

6.00 

0.0 

1.00  0.0 

0.67 

3 

1.0 

5.00 

0.0 

1.00  0.0 

0.67 

4 

6.86 

6.00 

0.0 

1.00  0.0 

0.67 

5 

4.83 

10.00 

0.0 

1.00  0.0 

0.0 

6 

1.0 

3.00 

0.0 

1.00  0.0 

0.0 

7 

1.0 

1.00 

0.0 

1.00  0.0 

0.0 

8 

0 

1.00 

0.0 

1.00  0.0 

0.0 

PLATFORM 

PLATFORM  DIVERSITY  FACTOR  (PDIV) 

INDEX  NP 

FOR  DIFFERENT  DEPLOYMENT  LEVELS 

LOW 

BASELINE 

HIGH 

1 

3.00 

3.00 

3.00 

2 

4.00 

6.00 

7.00 

3 

3.00 

5.00 

6.00 

4 

4.00 

6.00 

9.00 

5 

8.00 

10.00 

12.00 

6 

3.00 

3.00 

4.00 

7 

1.00 

1.00 

1.00 

8 

1.00 

1.00 

1.00 

Note: 

Contractor 

Inputs  to  File  (4)  are 

:  NTRMT(NP), 

TUPP(NP),  TUPT (NP) 

MIENG(NP) , 

DABKIT(NP) , 

TEST (NP) , 

PROOF (NP) ,  DATA(NP) ,  DRAC(NP) 
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Table  8-VII 


Values  for  Air  Force  Inputs  to  Input  File  (5), 
Platform  Recurring  Mod/Installation  Data 


MOD/ 

INSTALL. 


FIXED 

MOD /I  COST 

(dollars) 

A  KIT 

LABOR 

PLATFORM 

INDEX  NP 

PROD 

FIELD 

DEPOT 

EQUIP.  COST 

HOURS 

(MIFIX) 

(A  KIT) 

(MIMH) 

1 

0. 

4000 

6000. 

2 

0. 

4000 

6000. 

3 

0. 

4000 

6000. 

CONTRACTOR 

INPUTS 

4 

0. 

4000 

6000. 

5 

0. 

0 

0. 

6 

0. 

0 

0. 

7 

0. 

0 

0. 

8 

0. 

0 

0. 

*  Note:  Exact  charges  would  depend  upon  whether  transportation  charges 
are  assessed  against  SEEK  TALK,  and  whether  aircraft  preparation  and 
restoration  charges  are  allocated  entirely  to  SEEK  TALK,  or  are 
shared  between  SEEK  TALK  and  other  work.  Accordingly,  the  values  shown 
in  the  table  are  nominal  only. 
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Platform  Deployment  at 


I 


Bases 

Input  F'le  (6),  shown  in  Table  8-VIII,  contains  a  platform 
population  or  deployment  matrix  NPLT(NP,NS) ,  defining  for  each 
platform  type  NP ,  the  average  number  of  individual  platforms  per 
individual  base  in  each  base  grouping,  identified  by  the  index  NS. 
Three  versions  of  File  (5)  give  the  deployment  for  three  different 
levels,  namely:  baseline,  lower  and  higher.  Contractors  shall  use 
the  baseline  deployment  except  where  specifically  directed 
otherwise . 

It  should  be  noted  that  each  matrix  element  NPLT(NP,NS)  is  the 
number  of  platforms  of  type  NP  per  base,  averaged  over  all  bases  in 
base  grouping  NS.  The  Model  equations  determine  the  total  number  of 
terminals  of  type  NP,  world-wide,  by  the  following  calculation: 

NTRMP(NP)*  £  NPLT (NP , NS )*TNB ( NS ) 

NS 

The  number  of  Master  Clock  platforms  or  sites  is  computed  as  the 
number  of  tactical  airbase  sites,  plus  the  number  of  sites  where 
units  of  the  TACS  or  other  surface  elements  operate. 

8 . 3  Ground  Rules  and  Instructions  for  Contractor  Established  I nput 
Parameters 

The  input  parameters  designated  as  contractor  inputs  shall  be 
established  in  accordance  with  the  ground  rules  and  instructions 
given  below. 

Contractor  inputs  are  required  for  eight  of  the  input  files  defined 
in  Section  8.1.  Two  of  the  files  each  have  two  parts.  The  files 
are : 

(1)  System-Wide  Scalar  Parameters 
(3)  Platform  Operation  Data 

(4,f  Platform  Terminal  Data  and  Non-Recurring 
Modi f icat i on/ Ins ta 1 1  at  ion  Data 
(5)  Platform  Recurring  Modi f ication/Instal  lation  Data 
(7)  Support  Equipment  Data 
( 8A )  ITEM  Equipment  Data 
(8Bj  LRl/SRL  Cross-Reference  Data 
f  9 A  j  ITEM  Maintenance  Data 
(9B)  ITEM  Technical 

Order,  Training  and  SE  Software  Development  Data 
(10)  ITEM /Support  Equipment  Cross  Reference 
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Table  8-VIII 


I 


Values 


PLATFORM 

INDEX 

(NP) 


Base  Index  NS 


1  2 


for  Air  Force  Inputs  to  Input  File  (6) , 
Platform  Deployment  at  Bases 
NPLT  (NP,  NS) 

LOW 


3  4  5  6  7 


8 


1 

1  5 . 00 

0.0 

o.o 

0.0 

50.00 

0.0 

25.00 

0.0 

2 

12.00 

0.0 

72.0 

0.0 

40.00 

0.0 

32.00 

0.0 

3 

7.00 

0.0 

0.0 

0.0 

10.00 

0.0 

0.0 

0.0 

4 

0.75 

0.0 

0.0 

0.0 

1.00 

0.0 

0.0 

5 

0.0 

0.70 

0.0 

1.00 

0.0 

1.10 

0.0 

1  .30 

6 

0.0 

5.00 

0.0 

0.0 

0.0 

0.0 

7 

0.0 

5.00 

0.0 

0.0 

0.0 

0.0 

8 

1.00 

1.00 

1.00 

1.0U 

BASELINE 


1 

15.39 

0.0 

0.0 

0.0 

52.50 

0.0 

26.67 

0.0 

2 

12.59 

0.0 

72.00 

0.0 

37 .57 

0.0 

34.50 

0.0 

i! 

3 

7.20 

0.0 

0.0 

0.0 

11.14 

0.0 

0.0 

0.0 

4 

0.75 

0.0 

0.0 

0.0 

0.0 

1.33 

0.0 

* 

5 

0.0 

0.65 

0.0 

0.0 

1.15 

0.0 

1  .27 

6 

0.0 

5.32 

0.0 

0.0 

0.0 

4.82 

0.0 

4.47 

ii 

7 

0.0 

5.32 

0.0 

0.0 

0.0 

4.82 

0.0 

4.47 

. 

8 

1.00 

1 .  no 

1.00 

■ 

1.00 

1 

16.00 

0.0 

0.0 

0.0 

55.00 

0.0 

0.0 

. 

2 

13.00 

0.0 

72.00 

0.0 

40.00 

0.0 

E99 

0.0 

; 

3 

f.00 

0.0 

0.0 

0.0 

12.00 

0.0 

0.0 

0.0 

j 

4 

3.00 

0.0 

0.0 

0.0 

3.00 

0.0 

0.0 

5 

0.0 

0.70 

0.0 

0.0 

1.20 

0.0 

1.30 

6 

0.0 

5.50 

0.0 

0.0 

0.0 

mem 

7 

0.0 

5.50 

0.0 

0.0 

0.0 

0.0 

8 

1.00 

1.00 

1.00 

1.00 

m 

‘ 
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(11)  ITEM  Configurations  on  Platforms 
Several  of  the  above  files  contain  costs  or  cost-related  parameters. 
The  contractor  shall  make  all  cost  estimates  in  constant  FY  1981 
dol 1 ars . 

The  generation  of  data  for  each  of  the  listed  files  is  discussed  in 
turn . 

8.3.1  Contractor  Inputs  to  File  (1),  System-Wide  Scalar  Parameters 

Contractor  inputs  to  File  (1)  relate  to  Training  and  Technical 
Orders.  Instructions  for  establishing  these  parameters  are  as 
fol lows : 

BDATA  -  Number  of  additional  (beyond  those  intended  for  depot  use 
only)  distinct  pages  of  system  level  (not  ITEM  or  support 
equipment  specific)  technical  orders  written  for  base  level 
maintenance . 

CPD1  -  Cost  per  class  per  day  for  type  1  training. 

DDATA  -  Number  of  distinct  pages  of  system  level  (not  ITEM  or 

support  equipment  specific)  technical  orders  intended  for 
depot  maintenance  only. 

HPD1  -  Number  of  inclass  hours  per  day  for  a  type  1  training 
c  1  ass . 

SPC1  -  Maximum  number  of  students  per  type  1  training  class. 

TEFM  -  Cost  in  dollars  of  equipment,  facilities,  and  manuals 
required  for  all  training  and  not  accounted  for  by  any 
other  Cost  Element  of  the  Model.  (Type  2  training 
f ac i 1  it ies  should  not  be  included.) 

FSEDC  -  Cost  to  the  Air  Force  of  contractor's  FSEI)  effort. 

8.3.2  Contractor  inputs  to  File  i.2).  PI. at  torn'  Operation  Data 

The  two  contractor  inputs  lo  File  !3j  are  MMPMiNP)  and 

MMPD(NP, LOINS ) ) .  The  ground  rules  tor  estimating  these  parameters 

are  given  below: 

MMPM(NP)  Man  minutes  of  operational  labor  per  mission  for 
initial  activation  of  the  SEEK  TALK  prime  mission  equipment 
( PME  i  terminal (si  on  platform  type  NP .  This  includes  time  for 
inserting  code  of  the  day,  for  establishing  initial 
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synchronization,  and  for  carrying  out  other  pre-mission  tasks. 
It  should  also  include  time  expended  in  verifying  the  correct 
operability  of  the  adaptive  array  antenna.  It  depends  upon  the 
contractor's  concept  of  what  initial  activities  would  be 
required,  and  how  and  by  whom  they  would  be  carried  out.  Tasks 
not  reasonably  separable  from  the  normal  activities  of  the 
operating  crew  may  be  disregarded  with  suitable  Air  Force 
review  and  approval. 

The  number  of  missions  per  platform  per  month  is  given  by  th 
Air  Force  parameter  AMPM  in  Input  File  (3).  If  the  concept  of 
minutes  of  operating  time  per  miss  ion  does  not  correspond  with 
the  contractor's  approach  for  initial  activation  of  his  PME 
terminals,  the  contractor  should  identify  to  the  Air  Force  what 
concept  is  more  applicable  in  his  case  and  how  he  has 
incorporated  his  concept  into  his  LCC  Model  input  data. 

MM_PD_(NP  ,LOiNS )  )  Man  minutes  of  operational  labor  per  day  for 
carrying  out  non-automated  aspects  of  timing  net  equipment 
(TNE)  functions  at  an  individual  TNE  terminal  associated  with 
platform  NP.  Requirements  for  operational  labor  will  depend 
both  upon  the  contractor's  TNE  system  design,  and  upon  the 
operational  concept  associated  with  that  design.  If  that 
system  design  and  operational  concept  differ  by  theatre  of 
operations,  MMP1)  must  be  considered  a  function  not  only  of 
platform  NP,  but  also  of  base  location  I.O(NS).  In  calculating 
MMPD,  the  contractor  must  take  into  account  not  only  the  master 
clock  terminals  required  at  each  lor  selected)  major  basefs)  or 
operating  site(s),  but  also  second  and  third  tier  timing 
facilities,  if  these  are  part  of  the  contractor's  design 
concept.  For  purposes  of  this  calculation,  the  master  clock 
terminals,  and  any  lower  tier  terminal,  shall  be  considered  to 
be  dedicated  to  the  SEEK  TALK  System. 

8.3.3  Contractor  Inputs  to  Fi  le_  ( 4 ) ,  Platform  Terminal  Data  and 
Non-Recurring  Mod i f i cat  ion/ I nstallation  Data 

There  are  two  types  of  Contractor  inputs  to  File  (4)  ,  namely: 
Platform  Terminal  Data  And  Non -Recur r mg  Mod i f i cat i on / Insta 1 lat ion 
Data.  There  are  also  some  Air  Force  inputs  to  File  (4). 

The  contractor  inputs  are  described  below: 

Contractor  data  inputs  of  Platform  Terminal  Data  for  each  platform 
type  NP  shall  be  generated  in  accordance  with  the  following  ground 
ru 1 es  : 


136 


N'TRMT(NP)  -  Average  number  of  timing  net  equipment  (TNE) 
terminals  to  be  installed  on  a  platform  type  of  NP. 

TL'PP(NP)  -  Average  unit  production  cost  11981  dollars)  of  prime 
mission  equipment  (PME)  terminals  to  'be  installed  on  platforms 
of  type  NP.  Note  that  each  platform  grouping  corresponding  to 
a  value  of  the  index  NP  has  associated  with  it  only  one  overall 
terminal  configuration  -  either  fuil-up  (maximum  or  type  I), 
partial  array  (intermediate  or  Type  11),  or  modem-only  (minimum 
or  Type  III).  The  configuration  type  is  defined  in  part  of  the 
descriptive  name  of  the  grouping,  e.g.  tactical  aircraft, 
part  ia 1  array . 

TlPTlNP)  -  Average  unit  production  cost  (1981  dollars)  of  a  TNE 
terminal  to  be  installed  on  platform  type  NP. 

NAE (NP )  -  Number  of  new  antenna  elements  that  must  be  installed 
on  platform  NP. 

It  should  be  noted  that  the  number  of  PME  terminals  per  platform  is 
NTRMP(NP),  an  Air  Force  input  to  File  (4).  By  contrast,  the  number 
of  TNE  terminals  per  platform,  NTRMT(NP),  depends  upon  the 
contractor's  timing  net  design,  and  is  therefore  a  contractor  input 
to  File  (4).  If  the  contractor's  timing  net  concept  is  a  single 
tier  arrangement,  with  timing  net  functions  consolidated  at  all  (or 
selected)  airbases  and  major  surface  equipment  sites,  NTRMT(NP) 
would  be  zero  except  for  NP  =  8,  which  represents  master  clock 
"platforms"  or  sites.  Under  these  circumstances,  NTRMT(NP=8)  would 
be  equal  to  the  total  number  of  master  clock  terminals  world-wide 
divided  by  the  total  number  of  airbases  plus  ground  bases,  world¬ 
wide.  If  there  are  second  or  third  tier  subsidiary  clock  terminals, 
however,  NTRMT(N'P)  may  be  non-zero  for  other  platform  types.  As 
described  above  in  Section  8.2.6,  platform  populations  by  Base, 
NPLT(NP,NS) ,  are  Air  Force  inputs  contained  in  File  (6). 

In  calculating  each  of  the  oroduction  costs  Tl'PP(NP)  and  Tl'PT(NP), 
the  contractor  shall  include  the  cost  elements  listed  in  Table  8-IX. 
Production  of  the  equipment  shall  be.  phased  to  provide  deliveries 
over  6  years  for  PME  and  2  years  for  TNE.  (Note:  the  two  year 
period  for  TNE  deliveries  represents  a  change  from  the  ADM  LCC 
Model.)  The  contractor  shall  state  and  justify  his  learning  curve 
assumptions.  Timing  net  equipment  terminals  are  defined  as  support 
terminals  with  no  direct  tactical  communications  function.  Any 
terminal  which  has  such  a  direct  function  as  well  as  a  timing 
function  is  considered  PME.  For  simplicity,  it  is  assumed  that  all 
items  of  investment  and  replacement  spares  are.  procured  on  the  same 
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Table  8-IX 


* 

Cost  Elements  to  be  Included  In  Producti 


Ptoducib il ity  Planning 
Initial  Production  Facilities 


Production  Engineering 
Tooling 

Industrial  Facilities 
Manufacturing  Support  Equipment 
System  Integration 
Quality  Assurance  Program 
Qua! i f ication  Testing  Program 
Production  Sampling 
Documentation 
Technical  Support 

Other  Non-Recurring  Production  Costs 
Leaseholds 

General  and  Administrative  Costs  (G&A) 
Fee  or  Profit 

CONTRACTOR  PRODUCTION  COSTS  (RECURRItlC) 
Manuf acturing/ Assembly /Test 
Production  Materials 


Purchased  Equipment  and  Parts 
Subcontracted  Items 
Other  Raw  and  Finished  Materials 
Sustaining  Engineering 
Quality  Control  and  Inspection 
Packaging  and  Transportation 
Other  Recurring  Production  Costs 
General  and  Administrative  Costs  (G&A) 
Fee  or  Profit 


CONTRACTOR  PRODUCTION  MANAGEMENT  COSTS 
Planning 
Adminstrative 


Control 


*Ref :  AFP  800-7,  Chapter  VII, 


Figure  VII-6A 
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Cost  Estimate 


schedule,  and  contractual  basis  as  the  terminals  themselves.  Hence, 
production  quantities  shall  include  the  item  spares  computed  by  the 
appropriate  logistic  support  equations  of  the  LCC  Model. 

The  terminal  unit  prices  Tl'PP(NP)  and  TUPT(NP)  must  be  consistent 
with  the  ITEM  Configuration  on  Platforms  NITEM(I,NP)  data  that  the 
contractor  puts  into  File  (11),  and  the  ITEM  Unit  Production  cost 
prices  U'P(I)  that  the  contractor  puts  into  File  (6A). 

Special  instructions  apply  to  PME  and  TNE  designs  that  incorporate 
an  AM  radio  (such  as  the  ARC-164  or  the  GRC-171).  If  such  an  AM 
radio  is  incorporated  in  the  design  for  any  platform  type  NP,  the 
entire  configuration  of  AM  radio  LRUs  and  SRUs  that  are  used  in  SEEK 
TALK  must  be  included  in  the  ITEM  list  in  File  (8A),  including,  both 
those  ITEMs  that  have  been  modified  and  those  that  have  not  been 
modified.  In  TL'PP(N'P),  only  the  cost  of  the  modi  f  icat  ion  is 
included,  the  original  cost  of  the  unmodified  AM  radio  is  considered 
to  be  a  sunk  cost.  For  TUPT(NP),  however,  no  costs  are  considered 
to  be  sunk,  and  the  full  acquis  it  ion  cost  of  the  AM  radio  ITEMs  and 
their  modification  costs  are  included.  The  modification  cost  shall 
include  the  ccst  of  bench  checkout  and  test  of  the  modified  ITEMs. 

The  quantity  SAFiSP),  number  of  added  antenna  elements,  applies  to 
airborne  platforms  only  and  is  used  in  the  model  equations  only  to 
estimate  the  added  drag  that  SEEK  TALK  antennas  will  produce,  and 
the  resulting  added  fuel  consumption  that  will  be  necessary.  Where 
antenna  configurations  vary  within  one  platform  grouping  NP,  an 
average  value  for  NAE(NP)  shall  be  used. 

Table  8-X  provides  the  basic  information  that  the  contractor  shall 
use  in  calculating  DRAG(NP).  (Parameters,  other  than  NAE  and  DRAG, 
that  appear  in  the  equation  for  added  cost  of  fuel  are  all  furnished 
by  the  Air  Force.) 

The  contractor  should  note  that  further  studies  may  indicate  that 
equipment  weight  is  a  significant  contributor  to  added  fuel 
consumption.  If  to,  the  LCC  Model  may  be  modified  and  additional 
contractor  inputs  will  be  required  in  File  (4 j. 

Contractor  data  inputs  for  Non-Rocurr  ing  Modification  •'  I  list  a  1 1  at  ion 
costs  shall  be  generated  as  described  below.  A  single  non-recurring 
cost  parameter  shall  be  estimated  by  the  contractor  for  each 
platform  grouping  NP .  This  parameter,  NRMI(NP),  combines  the  costs 
of  engineering,  prototype  Group  A  kits,  testing,  proofing  and  data 
into  a  single  cost  element.  This  parameter  defines  for  a  given 
value  of  index  NP,  the  average  cost  per  platform  type,  for  platforms 
within  the  grouping.  In  calculating  lota!  cost,  the  LCC  model 
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Table  8-X 


Data  for  Calculations  of  Antenna  Drag 


Average 
Drag  per 


Element 

Type  of  Platform  in  lbs. 

1.  Tactical  Aircraft,  Full-iip  3.3 

2.  Tactical  Aircraft,  Partial  Array  Note  (1) 

3.  Tactical  Aircraft,  Modem-Only  0.0 

4.  Cargo/Electronics  Aircraft,  Modem-Only  0.0 


The  drag  figures  given  above  are  applicable  to  a 
single  "standard"  UHF  blade  antenna  (height,  7-3/4 
inches,  and  cross  sectional  area  perpendicular  to 
the  airstream,  about  3.5  square  inches). 

Contractor  shall  estimate  and  justify  drag  figures 
for  his  antenna  configuration  if  it  differs  from  a 
standard  UHF  blade.  For  a  UHF  \  l;de  of  smaller  size 
than  the  standard  blade,  assume  the  drag  is  proportional 
to  the  area  perpendicular  to  the  airstream. 

It  is  assumed  that,  in  peacetime,  high  performance 
aircraft  operate  at  subsonic  speeds  most  of  the 
time. 

Note  (1)  If  partial  array  requires  additional  or 
modified  antenna  elements,  figure  added  drag  as  a 
proportion  of  a  standard  UHF  blade,  at  3.3  lbs.  drag. 
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equations  multiply  the  above  parameters  by  the  diversity  factor 
PDIV(N'P),  before  summing  over  all  platform  groupings.  PDIV(NP) 
counts  the  number  of  different  platform  types  (e.g.  F-4,  F-15,  F-16) 
in  a  platform  grouping,  and  makes  an  allowance  also  for  different 
models  (e.g.  F-4E  and  F-4G) .  Specific  guidance  is  furnished  in 
Appendix  III. 

5 . 3 . 4  Contractor  Inputs  to  File  (5)  -  Platform  Recurring 
Modification/ Installation  Data 

Contractor  inputs  to  File  (5;  define  the  recurring  acquisition  cost 
of  A-Kits  in  dollars,  and  the  number  of  recurring  labor  hours  to 
modify  platforms  and  install  SEEK  TALK  terminals.  The  cost  of  A- 
Kits  AKIT(IA.NP)  is  classified  by  installation  area  IA  and  by 
platform  type  NP.  The  mod/ instal  lation  labor  hours  MIMH ( IA  , M , NP) 
depends  upon  mode  of  installation  M  as  well  as  upon  installation 
area  and  platform  type.  Both  Prime  Mission  Equipment  and  Timing  Net 
Equipment,  and  both  airborne  and  ground-based  platforms,  are 
involved.  The  installation  areas  IA  are  1-antenna,  2-electronics 
box,  3-control  head,  and  4-cabling.  The  modes  M  are  1-installed 
during  platform  production,  2-retrofit  performed  in  the  field  by  a 
depot  team,  and  3-retrofit  performed  at  the  depot. 

For  the  baseline  situation,  the  contractor  shall  determine 
MIMH(IA,M,  NP)  for  M=2  only.  For  subsequent  special  studies,  the 
Air  Force  may  require  parameter  inputs  for  other  values  of  M. 
Appendix  III  has  specific  guidance  for  determining  parameters. 

Note  that  AKIT(IA,NP)  and  MIMH ( I A , M . NP)  both  refer  to  the  complete 
complement  of  equipment  installed  on  a  platform,  which  may  include 
only  one  terminal,  or  may  include  two  or  more  terminals  as  defined 
by  the  input  parameters  NTRMP(NP)  and  NTR.IT(NP)  of  Input  File  (4). 

8.3.5  Contractor  Inputs  to  File  (7),  Support  Equipment  Data 

File  (7)  defines  types  and  unit  costs  for  common  and  peculiar 
support  equipment  (SE1  that  the  contractor  determines  will  be  needed 
for  SEEK  TALK.  Quantities  of  support  equipment  required  for  test 
and  repair  of  each  ITEM  are  defined  later  in  Input  File  (10).  Total 
numbers  of  units  of  support  equipment  that  will  be  needed  for  all 
SEEK  TALK  equipment  worldwide  are  calculated  by  the  appropriate 
equations  in  the  LCC  Model. 

The  contractor  shall  determine  what  items  of  common  and  of  peculiar 
support  equipment  will  be  necessary  for  test  and  repair  of 
operational  SEEK  TALK  equipment.  These  include  three  typos  of 
equipment:  common  equipment  usually  available  at  a  base  or  depot, 
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common  equipment  that  will  probably  have  to  be  procured,  and 
peculiar  equipment.  Once  the  SE  items  have  been  defined,  they  shall 
be  classified  into  sets  of  items  with  similar  usage  patterns.  The 
item  sets  are  identified  by  the  index  L.  Any  classif ication  that 
allows  convenient  definition  of  the  ITEM/Support  Equipment  Cross 
Reference  Table  (see  Input  File  (10),  below)  is  acceptable. 

In  considering  what  types  of  support  equipment  are  needed  for  the 
SEEK  TALK  system,  the  contractor  shall  take  into  account  the 
following  special  requirement.  Means  are  required  to  check  out  the 
functioning  of  the  adaptive  antenna  array  on  either  a  daily,  or  a 
start-of-miss ion  basis.  Equipment  suitable  for  performing  this 
checkout  function  shall  be  included  in  the  list  of  peculiar  support 
equipment.  (Note:  Although  the  adaptive  array  checkout  unit 
differs  from  other  SE  in  its  manner  of  use,  the  LCC  Model  equations 
should  nevertheless  provide  a  reasonable  approximation  to  the  total 
number  of  units  required.) 

For  each  SE  item  set  identified  by  a  value  of  the  Index  L,  the 
contractor  shall  define  an  appropriate  name  SENOUN(L)  and  part 
number  SENUM(L)  and  the  following  parameters: 

SETYPE(L)  -  Which  is  1  for  support  equipment  which  is  common  and 
available  on  site  (Refer  to  Air  Force  provided  list 
of  this  support  equipment);  2  for  support  equipment 
which  is  common  but  must  be  procured  for  SEEK  TALK 
use;  3  for  peculiar  support  equipment. 

CSE ( L)  -  estimated  acquisition  cost  (1981  dollars)  for  one  set 
of  items  L.  This  does  not  include  any  allowance  for 
hardware  development  or  for  programming:  these  costs 
are  entered  separately.  CSE(L)  does  include  an 
allowance  for  initial  SE  spares. 

MSE ( L)  -  ratio  of  the  annual  cost  (1981  dollars)  of 

maintaining  the  support  equipment  of  type  L  to  CSE(L). 
Both  labor  and  replacement  SE  spares  shall  be 
considered  in  determining  MSE(L). 

SED(L)  -  Cost  of  development  of  support  equipment  of  type  L. 

It  is  zero  for  common  support  equipment. 

DATAS (L )  -  Number  of  additional  distinct  pages  of  technical 

orders  required  for  use  of  support  equipment  type  L 
and  not  including  any  documentation  which  may  be 
included  in  the  unit  cost  of  L. 
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8.3.6  Contractor  Inputs  to  File  (8A),  ITEM  Equipment  Data 

The  ITEM  Equipment  Data  File  (Input  File  (8A)),  defines  the  logistic 
configuration  for  all  ITEMS  I  in  the  SEEK  TALK  system.  It  also 
defines  ITEM  unit  cost,  unit  weight  and  other  parameters. 

An  ITEM  is  a  Line  Replaceable  Unit  (LRU)  or  a  Shop  Repairable  Unit 
(SRU) .  An  ITEM  may  be  used  in  Prime  Mission  Equipment  (PME) ,  in 
Timing  Net  Equipment  (TNE),  or  in  both.  Terminals  may  incorporate 
ITEMs  of  existing  AM  radios,  such  as  the  ARC-164  or  GRC-171,  either 
with  or  without  modification.  Such  ITEMs  are  separately  identified 
in  the  ITEM  list,  and  their  parameters  are  handled  differently  from 
those  of  other  ITEMs.  Finally  an  ITEM  may  be  a  component  unit  in  a 
PME  or  TNE  terminal,  or  may  be  a  "platform  integration"  unit  (i.e., 
an  LRU  installed  on  a  platform,  which  LRU  is  not  part  of  a 
terminal).  The  contractor  is  responsible  for  determining  what 
different  LRUs  are  necessary  to  realize  the  SEEK  TALK  system  on  all 
platforms  at  all  bases,  and  how  these  LRUs  should  be  broken  down 
into  SRUs .  In  all  files  except  File  (8B),  all  LRUs  and  SRUs  are 
combined  into  a  single  ITEM  list,  identified  by  an  Index  I. 

Figure  8-1  shows  the  logistic  hierarachy  that  File  ( 8 A )  represents. 
Data  elements  used  in  File  (8A)  to  represent  this  structure  are 
given  below: 

I NOUN  Cl) 

PTNl'M  ( I  ) 

EQ(I) 


LRU ( I ) 
NHI ( I ) 


GFE  (  I  .) 


INTEG ( I ) 


Name  assigned  to  ITEM 

Part  number  assigned  to  ITEM  I 

index  with  the  values:  1  if  ITEM  is  used  in  PME 
only,  2  if  ITEM  is  used  in  TNE  only,  3  if  ITEM  is 
used  in  both 

Index  with  values:  1  if  ITEM  is  an  LRU,  0 
otherwise 

ITEM  Index  for  ITEM  next  higher  than  ITEM  I  in 
the  logistic  hierarchy  (0  unless  ITEM  I  is  an 
SRU). (If  an  SRU  is  a  component  of  more  than  one 
type  of  LRU,  the  index  of  the  most  numerous  LRU 
shal 1  be  used . ) 

Index  with  values:  1  if  ITEM  is  unmodified  GFE, 

2  if  ITEM  is  modified  GFE,  3  if  ITEM  is  not  GFE. 

This  index  is  used  to  identify  those  ITEMs 

which  are  parts  of  existing  AM  radios,  and  therefore 

may  already  be  in  the  Air  Force  inventory. 

Index  with  values:  1  if  ITEM  is  an  integration 
ITEM,  0  otherwise 


In  addition  to  these  parameters  defining  the  logistic  structure 
within  SEEK  TALK,  there  are  four  parameters  defining  ITEM 
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IA-60.789) 


i 


Base  or  Operating  Site  (e.g.,  Langley,  Ramstein) 


Host  PLATFORM  (e.g.,  F  15,  A10,  E3-A; 


LINE  REPLAC.  UNIT  (e.g.,  Electronics 
(LRU)  Box) 


SHOP  REPAIR.  UNIT  (e.g.,  Printed  Circuit 

[SRUT  Board  Assembly) 


A 


Notes:  File  (6)  Defines  Platforms  per  Base 

File  (4)  Defines  Terminals  per  Platform 

File  (11)  Defines  ITEMS  per  Terminal  or  per  Platform 

LRUs  and  SRUs  are  collectively  called  ITEMS. 


Figure  8-1 .  Logistic  Structure  for  SEEK  TALK  Equipment 
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characteristics.  Note  that  the  ITEM  list  must  include  the  LRUs  and 
SRUs  of  AM  radios  such  as  the  ARC-lo4  and  the  GRC-171  if  these 
radios  are  incorporated  in  the  contractor's  system  design. 

These  are: 

UP ( I )  Unit  Production  cost  (1981  dollars)  of  ITEM  I. 

This  is  established  by  the  contractor  using  the 
same  ground  rules  as  those  defined  for  the  per 
terminal  production  cost  values  contained  in 
Input  File  (4).  It  should  be  noted  that  the  sum 
of  the  costs  of  the  separate  SRU  ITEMS  making 
up  an  LRU  should  equal  the  cost  of  the  LRU, 
except  for  additional  assembly  and  testing 
required  at  the  higher  assembly  level.  Similarly, 
LRU  costs  should  add  up  to  terminal  costs, 
except  for  additional  terminal  level  assembly 
and  testing.  Special  instructions  relating  to 
LRUs  and  SRUs  of  AM  radios  are  given  below. 

This  is  the  net  weight  of  ITEM  I. 

This  is  the  estimated  number  of  new  piece  parts 
introduced  into  the  Air  Force  inventory  by  the 
introduction  of  ITEM  I  into  the  SEEK  TALK  system 
(note  remarks  in  Section  5.2.9  on  preventing 
multiple  counting.) 

This  is  the  repair  materials  factor,  which 
equals  the  fraction  of  UPl.l)  that  is  consumed 
i in  piece  parts  below  the  item  indenture  level) 
in  the  repair  of  ITEM  of  type  I.  (note  remark  (.1) 
i n  Sect  ion  5.2.5.) 

There  are  special  instructions  for  handling  AM  radio  ITEMs  (such  as 
ARC -164  or  GRC-171  ITEMs)  which  are  incorporated  into  SEEK  TALK 
either  with  or  without  modification.  All  AM  radio  ITEMs  (l.RUs  and 
SRUs)  that  are  included  in  a  PME  or  TNE  terminal  configuration  snail 
be  included  in  the  ITEM  list  n  Files  (  BA)  ,  iSE),  i  9  A  )  .  F  ’  ,  i  10  i 
and  (11)  -  whether  or  not  they  are  modified  ter  inclusion  in  th« 

SEEK  TALK  system.  The  Air  Force  will  supply  c  contractors  specific 
procedures  and  AM  radio  supuort  information  that  shall  i  o  used  in 
generating  support  parameters  tor  those  ITF.Ms. 

Contractors  have  studied  tin-  ARC  -  lo4  in  detail,  and  are  tie  mg 
provided  information  on  other  AM  radios.  Contractors  sh.iil  utilize 
this  inf<  rmat ion  in  developing  applicable  cost  and  maintenance 
parameters  (or  the  AM  radio  component  of  SEEK  TALK.  A  list  of 


WTII) 
PA(  I ) 


RM  ( I ) 
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applicable  A>1  radios,  classified  by  platform  type,  is  given  in  Table 
I  I l —  I  of  Appendix  III. 


r 

( 


In  accordance  with  Sl'.EK  TALK  System  Specifications,  the  Master  Clock 
TNE  Terminals  must  provide  three  capabil ities : 

f  1 Means  for  taking  time  from  a  primary  time  distribution 
system,  which  is  traceable  to  the  Naval  Observatory. 

(2)  A  clock  capable  of  maintaining  time  to  a  suitable 
accuracy,  for  a  to-be-determined  period  of  time,  in  the 
absence  of  a  signal  from  (1). 

(3)  Means  for  distributing  time  to  local  PME  terminals. 

The  contractor's  system  concept,  determines  how  many  Master  Clock  TNE 
Terminals  are  required,  and  the  nature  and  cost  of  the  distribution 
means  identified  in  (1)  and  (.3)  above. 

Both  the  list  of  ITEMS  in  Files  (8Aj,  C 8 B ) ,  ( 9 A ) ,  C 9 B l  and  10  and 
the  terminal  cost  elements  Tl'PP(NP)  and  TUPT(NP)  in  File  (4)  shall 
include  provision  of  a  complete  system-wide  Liming  distribution 
capab  i  1  itv . 

8.3.7  Contractor  Inputs  to  File  (SB),  LRU/SRU  Cross  Reference  Data 

The  data  in  File  (8Bi  are  not  utilized  in  the  main  LCC  run,  they  are 
utilized  only  in  the  Repair  Level  Analysis  (RLA).  File  (8B) 
defines,  in  "pointer  matrix"  form,  what  SRUs  make  up  each  LRU.  In 
order  to  show  this  relationship,  the  File  utilizes  an  LRU  index  IL. 
The  index  IL  represents  those  values  of  the  ITEM  index  I  which 
designate  LRUs.  It  also  utilizes  a  sequential  index  K  to  identify 
the  several  SRUs  contained  m  each  LRU.  The  following  variables  are 
involved : 

NDSflLl  -This  is  the  number  of  distinct  SRUs 

t.‘ut  are  contained  in  LRl  type  IL. 

IS_RJ.MIL, Kj  -  This  is  the  index  i  of  the  Kth  type 

o!  SKL  contained  in  an  LRU  of  type  II 

QPA  J  I  L  ,  K  )  -  Tii  i  s  i  s 


tile  number  ol  SRls  of  type 
ISRU.IL.Kl  that  are  contained  in 
one  LRl  of  type  IL. 


8.3.8  Contractor  Inputs  :o  F  i  1  (  9  A  )  .  ITEM  Maintenance  Data 

The  data  for  file  (9A),  ITEM  Maintenance  Data,  is  completely 
furnished  by  the  contractor.  It  involves  several  sets  of  data 
elements  for  each  ITEM  ,  namely:  predicted  mean  time  between 
failures  (PMTBF)  for  each  of  four  operating  environments,  five 
different  parameters  defining  relative  frequencies  of  different 
types  of  maintenance  actions,  five  parameters  defining  man-hours  (or 
in  one  case  cost)  for  different  maintenance  actions,  and  a  repair 
level  code. 

o  PMTBF  ( I  ,  LE  (  NP )  )  -  contractor  shall  predict  mean  tints 

between  failures  (PMTBF)  in  production,  for  each  ITEM  I  in 
each  applicable  operating  environment.  Values  shall  be 
computed  in  accordance  with  the  procedures  of  MIL-HANDBOOK- 
217C,  and  the  environmental  conditions  specified  in  the 
next  paragraph.  The  reliability  prediction  shall  be 
carried  out  in  conformity  with  the  paragraph  entitled 
Reliability  Prediction,  of  the  FSED  SOW.  The  contractor 
shall  utilize,  however,  a  completely  serial  system 
reliability  block  diagram.  All  items  of  equipment  ir:  a 
SEEK  TALK  terminal  shall  be  assumed  to  operate  continuously 
during  the  period  when  the  terminal  is  turned  on,  except 
tn-  transmitter,  which  shall  initially  be  assumed  to  have  a 
15"o  duty  cycle,  for  all  platforms  except 
f ixed/transportable .  For  fixed,  transportables,  the 
transmitter  duty  cycle  shall  initially  be  assumed  to  be 
50V  When  morN  complete  operational  data  becomes 
available,  the  'Air  Force  may  need  to  change  these 
percentages . 

Note  that  the  variable  LE(NP),  operating  environment  for  platform 
grouping  NP ,  is  an  Air  Force  input,  shown  in  the  first  data  column 
of  Input  File  (3)  (See  p.  8-ln.)  It  specifies  which  operating 
environment  is  appropriate  for  each  platform  type. 

The  "application  environment"  that  shall  be  used  in  the  reliability 
calculations ,  to  be  made  in  accordance  with  Ml  I, -HANDBOOK-2 1 7C ,  are 
shown  in  Table  8-Xi. 


Table  8-XI 

OPERATIONAL  ENVIRONMENT 


Index  LE(NP) 
1 


Adj> l_icat_i on  Env  i  r eminent 

Airborne  uninhabited,  fighter 
Airborne  uninhabited,  transport 
Ground  fixed 
Ground  mobile 


The  relation  between  these  "application  environments,"  as  defined  in 
MIL-HANDBOOK -21  “C ,  and  the  platform  classification  categories  NP,  is 
shown  in  the  "Environment"  column  of  Input  File  C3).  See  Table  8-V. 


It  should  be  noted  that  the  model  computes  failure  rates  per  ITEM 
per  month  isee  equation  on  p.  5-2)  using  the  expression: 


APFHINP, LOINS)  r-'-TFAC  ( NP  i/PMTBFfl  ,LE(NP  .)  .)  *KFAC(LE(NP)  ) 


The  first  two  factors  determine  total  terminal  operating  hours  per 
month.  APFH< NP, LO(SS ) )  is  platform  operating  hours  per  month  for 
operating  location  Ci.e.  theatre)  LOINS).  TFAC(NP)  converts 
platform  operating  hours  to  terminal  operating  hours.  APFH  and  TFAC 
are  Air  Force  inputs  in  Input  File  (3).  The  expression  in  brackets 
gives  the  "intrinsic"  failure  rate  per  month.  The  factor 
K'FAC(LE(NP) )  is  then  used  to  convert  the  intrinsic  failure  rate  to 
the  "operational"  failure  rate  that  may  be  expected  in  field 
operation.  KFA2  is  an  Air  Force  input  in  File  Cl).  Note  that  KFAC 
is  used  to  adjust  failure  rates  not  only  for  general  field 
environment,  but  also  to  account  for  mishandling,  breakage,  and 
other  hazards. 


o 


Re  1  at  i  ve  Frequencies  of  Maintenance  Actions  -  The 
parameters  required  for  each  ITEM  I  are: 

FPR ( I  )  False  pull  rate  -the  ratio  of  removals  that 

are  false  pulls  to  those  that  are  verified 
fa i 1  urns . 

KIPCI  i  Fraction  of  maintenace  actions  that  are 


accompli shed  by  repair-in-place  with  piece 
parts.  (Applies  only  to  LRUs,  not  to  SRUs.) 

RTS  (Jj  Fraction  of  removed  failures  assigned  to 

repair  at  base  shop 

NETSill  Fraction  of  removed  failures  assigned  to 

repair  at  depot. 


CON'D  ( I  )  Fraction  of  (removed)  failures  which  are 

condemned,  due  to  normal  wear-out.  (The 
LCC  Model  will  automatically  adjust  the 
fraction  to  account  for  ITEM  type  I 
being  discarded  because  its  next  higher 
assembly  has  worn-out  or  is  a 
discard -on- fai lure  assembly . ) 

The  "maintenance  actions"  associated  with  the  PMTBF  are  repair-in¬ 
place  actions  plus  removals  that  test  out  as  failures.  Such  removed 
failures  are  then  allocated  to  further  maintenance  actions  in 
accordance  with  RTS,  NRTS  and  COND.  The  contractor  shall  determine 
the  relative  frequency  parameters  in  accordance  with  a  documented 
logistic  approach  that  is  m  conformity  with  Air  Force  guidance. 

Note  that  maintenance  actions  performed  on  SRUs  must  be  consistent 
with  those  on  the  LRUs  in  which  they  reside. 

o  Man-Hours,  or  Cost,  for  Different  Maintenance  Actions 
The  following  Parameters  are  required  for  each  ITEM: 

RMH (  I )  Aver  age  manhours  to  remove  and  replace 

(applicable  only  to  an  LRU,  not  an  SRU) 

BCMH ( I )  Average  manhours  to  perform  base  shop 

bench  check 

BMH ( I )  Average  manhours  to  perform  base-level 

corrective  maintenance 

DMH ( I )  Average  manhours  to  perform  depot  level 

repair,  including  bench  check 
1PCF(I)  Average  cost  per  failure  of  repair- 

m-piace  actions,  including  cost  of 
replacement  parts  and  labor 

Contractor  calculations  of  these  parameters  shall  be  in  accordance 
with  the  applicable  provisions  of  MI  L-Handbook--+72 . 

Finally,  File  (9A)  contains  a  repair  level  code,  defined  below: 

RL ( I )  -  Repair  level  code  for  ITEM  tvoe  I; 

=  0  if  initially  input  RTS  .It,  NKTSfl  ;  , 
and  CONIM I  i  values  are  to  be  used; 

=  !  if  RTS: I  )  ,  NRTS: I  > .  and  COND'  1  ■  are 

to  be  internally  calculated  to  represent 
base  repair  oi  ITEM  1; 

=  2  if  RTS:  I).  NRTS.  I:,  and  CONTHIi  are  to 
be  internally  calculated  to  represent 
depot  repair  of  ITEM  1; 

=  3  if  RTS ( I ) ,  NRTS I  I  ),  and  COND (I  1  are  to- 
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be  internally  calculated  to  represent 
discard-on-failure  of  ITEM  I. 

The  variable  RL(I)  provides  a  short-cut  method  for  the  input  of 
maintenance  strategy.  Its  non-zero  values  cause  the  overriding  of 
the  previously  input  HTS(I),  NRTS(I)  and  COND(I)  values. 

8.3.9  Contractor  Inputs  to  F  i_l  e  1  9  B )  ,  ITEM  Technical  Order, 

Tra  ining  and  SF.  Software  lie  ve  lopment  Data 

This  file  contains  contractor  inputs  defining  Technical  Order, 
Training  and  SF.  Software  Development  characteristics  of  individual 
ITEMs  I.  Five  parameters  are  involved.  These  are  defined  below: 

DATAB(I)  -  Number  of  additional  distinct  pages  of  technical 
orders  required  for  base  repair  of  ITEM  type  I. 

DATAD ( I  )  -  Number  of  additional  distinct  pages  of  technical 
orders  required  for  repair  of  ITEM  type  1  and 
written  for  depot  use  only. 

TIME  1 i I )  -  The  number  of  additional  hours  of  type  1  training 
added  for  ITEM  type  I. 

SESW ( I  )  -  Cost  of  development  of  support  equipment  software 
required  for  maintenance  of  ITEM  type  I. 

PSESW  ( I )  -  This  provides  a  partition  of  SF.SV(I)  by  SE  Index  L. 

It  defines  for  each  SE  type  L,  requiring  software 
development  for  maintenance  of  ITEM  type  I,  what  fraction 
of  SESW(I)  is  applicable  to  L.  l’SESW(I)  serves  only  to 
clarify  the  nature  of  SESW (I):  it  is  not  used  in  model 
calculations.  (See  Section  10.2. 9B  for  specific 
input,  format  to  be  used.  ) 
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Reference  Data 


This  file,  containing  only  contractor  furnished  data,  defines  what 
types  (Index  L)  and  numbers  of  units  of  Support  Equipment  (SE)  must 
be  utilized  in  the  test  and  repair  of  an  ITEM  I.  File  (10)  deals 
with  the  types  or  sets  of  SE  defined  by  File  (7),  and  the  types  of 
ITEMS  defined  by  Files  (8A)  and  (9A).  See  Appendix  I  for  admissible 
values  of  SECODE ( I , L) . 

Basically,  File  (10)  is  used  to  input  the  matrix  variables  A(I,L) 
and  SEC0DE(I,L)  which  are  used  in  the  LCC  Model  equations  presented 
in  Sections  5  and  6.  A(I,L)  represents  the  number  of  copies  of  SE 
type  L  required  in  each  repair  or  bench-check  of  an  ITEM  of  type  I. 
SEC0DE(I,L)  indicates  the  type  of  maintenance  (repair,  bench-check, 
or  both)  of  ITEMS  of  type  I  for  which  SE  type  L  is  required 
However,  these  two  matrices  are  combined  into  one  which  mus  be 
input  in  "pointer  form"  in  File  (10). 

Three  variables  are  involved  as  described  below: 

NJA(I)  -  number  of  different  support  equipment  types 

(i.e.,  different  values  of  L)  required  in  the  repair 
of  ITEM  I. 

A(I,K)  -  Index  number  of  Kth  support  equipment  type 

required  for  maintenance  of  ITEM  type  I . 

QSA(I,K)  -  For  support  equipment  type  A(I,K),  this  is 
a  3  digit  whole  number.  The  hundreds  digit 
of  QSA( I ,K)  is  the  value  of  SECODE ( I , A ( I  , K )  )  . 

The  units  digit  of  QSA ( 1 , K )  is  the  number  of  pieces 
of  support  equipment  of  type  A f I , K ) 
required  for  performance  of  one  maintenance 
action  on  one  ITEM  of  type  I. 

The  specific  instructions  given  in  Section  10.2.10  should  be 
followed  so  as  to  avoid  confusion  when  inputting  this  file. 

6.3.11  Contractor  I nputs  to  File  f 1 1  i  . _ ITEM  Configurations  for 

D i f f erent  P 1  a t f orms 

File(ll)  contains  only  contractor  inputs.  For  each  ITEM  I,  File 
(’ll)  first  gives  IN'TEG(I).  defining  whether  the  ITEM  is  an 
integration  ITEM  (IN'TEG(I)  =  1).  or  is  not  an  integration  ITEM 
(IN'TEG(I)  =  0).  The  value  of  INTEG(I)  is  the  same  here  as  in  the 
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appropriate  column  of  File(8A).  File(ll)  then  gives  for  each  ITEM 
I,  the  configuration  NITEMRfl ,NP)  for  each  platform  type  NP. 

If  ITEM  I  is  an  integration  ITEM,  NITEMR(I,NP)  states  the  number  of 
such  ITEMs  per  platform. 

If  ITEM  I  is  not  an  integration  ITEM,  NITEMRfl ,NP)  states  the  number 
of  such  ITEMs  per  terminal.  The  number  of  ITEMs  per  terminal  for 
each  platform  type  NP  must  be  consistent  with  the  SEEK  TALK  overall 
PME  terminal  configuration  identified  in  the  descriptive  name  of  the 
platform  type,  e.g.  for  NP=2,  Tactical  Airborne,  Partial  array. 


It  should  be  noted  that  the  Model  equations  determine  the  total 
number  of  installed  ITEMS  of  type  I,  world-wide,  by  the  following 
calculation: 

£  £  NITEM(I,NPJ*NPLT(NP,NS)*TNB(NS),  where 
NP  NS 


NITEM  ( I ,  NP)  =  [  I NTEG  ( I )  +  ( 1  - 1 NTEG  ( I ) ) ( XTRMP  ( NP ) 

+  NTRMT ( NP ) ) ] *N ITEMR ( I , NP ) 

The  contractor  should  note  that  all  LRUs  and  all  SRUs  are  contained 
in  File  (11).  Values  of  N ITEMR (I ,NP)  must  be  consistent  with  the 
logistic  hierarchy  defined  by  the  ITEM  Equipment  Data  in  File  (8A). 
Thus  if  a  particular  platform  type  contains  only  3  LRUs  of  a  certain 
type,  each  composed  of  one  each  of  the  same  set  of  4  different  SRUs, 
NITEMR  will  contain  both  the  three  LRU  populations  and  all  four  of 
the  SRU  populations.  The  logistic  equations  in  the  LCC  Model  are  so 
constructed  that  there  is  never  any  "double-counting"  in  computing 
failures,  spares,  and  other  logistic  variables. 
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SECTION  9 


OPERATING  CHARACTERISTICS  OF  THE  SEEK  TALK  LCC  MODEL 


9 . 1  General  Properties  of  the  LCC  Model 

This  section  gives  an  overall  view  of  the  operation  of  the  LCC 
Model.  This  discussion  will  give  the  reader  in  general  and  the  LCC 
Computer  Program  user  in  particular  brief  information  on  how  the  LCC 
Model  is  used,  what  the  major  components  and  features  of  the  model 
are,  and  what  type  of  computer  facility  is  required  for  running  the 
model.  To  help  delineate  the  overall  structure  of  the  model,  a 
concise  description  of  the  data  input  files  and  output  tables  is 
also  presented. 

While  the  material  in  this  section  gives,  in  condensed  form,  a 
description  of  all  of  the  main  operating  characteristics  of  the  LCC 
Model,  it  does  not  contain  the  technical  details  necessary  for  the 
user  to  set  up  and  run  the  LCC  Model  on  his  computer  system.  This 
latter  information  is  provided  in  Section  10. 

9.1.1  Organization  of  the  Model 

The  SEEK  TALK  FSED  Phase  LCC  Model  is  a  tool  to  estimate  the  total 
Life  Cycle  Cost  to  the  Air  Force  of  alternative  SEEK  TALK  System 
designs.  The  model  highlights  cost  elements  which  depend  wholly  or 
in  part  on  the  design  of  the  system  and  those  which  depend  on 
contractor  provided  data  which  affect  system  installation,  operation 
and  support.  Thus,  the  output  of  the  LCC  Model  will  be  useful  to 
both  the  Air  Force  and  contractors  in  estimating  the  Life  Cycle  Cost 
of  potential  system  designs. 

The  SEEK  TALK  LCC  Model  computer  program  package  consists  of  a  main 
program  and  a  supportive  program.  The  main  program  has  two 
components,  the  LCC  Accounting  Model  and  Sensitivity  Analysis,  and 
will  be  simply  called  the  LCC  program.  The  supportive  program  will 
be  referred  to  as  the  Repair  Level  Analysis  (RLA)  program. 

The  first  component  of  the  LCC  program  implements  an  accounting 
model  which  computes  the  Life  Cycle  Cost  of  tiie  system  based  on  the 
values  of  the  input  parameters  corresponding  to  a  particular  system 
design  (see  Section  5  for  a  complete  description  of  this  accounting 
model).  The  output  of  the  first  component  gives  the  total  LCC  and 
also  the  LCC  divided  into  lour  top-level  cost  elements: 

Production,  Platform  Modification  and  SEEK  TALK  Installation 
(Modif ication/ Instal lation  ) ,  Initial  Support,  and  Recurrent 
Operations  A  Support.  The  output  is  divided  furtner  into  a  number 
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of  cost  sub-elements,  and  also  according  to  type  of  host  platform, 
type  of  operational  base,  and  type  of  equipment  ITEM.  This 
breakdown  of  Life  Cycle  Cost  into  various  categories  is  intended  to 
help  the  user  identify  cost  drivers  and  areas  in  which  design  and 
cost  trade-offs  should  be  considered. 

The  second  component  of  the  LCC  program  provides  Sensitivity 
Analysis  computations  to  be  used  as  an  additional  aid  in  irade-off 
considerations.  More  specifically,  for  certain  selected  contractor 
parameter  inputs  (e.g.,  UP (II  -  the  unit  price  of  the  Ith  ITEM  or 
FR(I)  -  the  failure,  rate  of  the  Ith  ITEM)  this  program  component 
computes  the  average  change  (either  positive  or  negative)  in  total 
LCC  which  is  produced  by  a  fractional  increase  in  the  value  of  the 
given  parameter.  These  calculations  should  further  aid  the  user  in 
identifying  elements  of  his  system  design  to  which  the  LCC  is 
particularly  sensitive,  again  indicating  possible  trade-offs  in 
design  and/or  installation,  operation  or  support  characteristics. 
(See  Section  6  for  a  full  discussion  of  the  Sensitivity  Analysis 
component . ) 

The  supportive  program  (RLA)  of  the  LCC  Model  computer  program 
package  helps  determine  the  repair  level  (base  repair,  depot  repair, 
or  discard-on-failure)  for  each  ITEM.  It  is  a  separate  program 
which  utilizes  output  from  six  runs  of  the  first  component 
(accounting  model),  each  run  using  a  different  repair  strategy  for 
the  LRUs  and  their  SRUs .  The  cost  implications  for  each  ITEM  due  to 
different  repair  strategies  are  assessed  and  then  evaluated  in  an 
analytical  procedure  to  select  a  repair  level  for  each  ITEM.  Model 
specifications  corresponding  to  each  ITEM's  recommended  repair  level 
are  provided  in  the  output  and  can  be  implemented  in  a  subsequent 
run  of  the  LCC  program. 

9.1.2  Operation  of  the  Model 

The  contractor  will  generally  operate  the  programmed  SEEK  TALK  FSED 
Phase  LCC  Model  interactively,  both  as  a  design  tool  and  to  meet 
formal  requirements  for  submitting  LCC  estimates  to  the  Government. 
For  example,  use  of  the  LCC  Model  in  a  design  study  is  illustrated 
in  Figure  9-1. 

The  LCC  model  computer  program  package  requires  data  inputs  from 
both  the  Air  Force  and  the  contractor  (see  Section  8,  or  the 
Glossary  in  Appendix  I  for  this  breakdown).  The  contractor  data 
inputs  incorporate  his  system  design,  including  production  costs,  a 
maintenance  concept,  and  characteristics  affecting  the  other  top- 
level  cost  elements.  Air  Force  data  inputs  include  all  factors  over 
which  the  contractor  has  no  control  (e.g.,  SEEK  TALK  deployment  and 
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terminal  operating  hours)  and  also  constraints  which  the 
contractor's  design  must  meet  (e.g.,  the  confidence  factor  for 
safety  stock  of  spare  ITEMs). 


Supplied  with  Air  Force  and  contractor  inputs,  the  main  program  of 
the  LCC  computer  model  fthe  LCC  program)  calculates  and  prints  out 
the  total  LCC  and  its  breakdown  into  various  categories,  and  also 
outputs  the  results  of  the  Sensitivity  Analysis.  When  requested, 
the  LCC  program  can  also  provide  the  inputs  to  the  RLA  program  for 
making  repair  level  decisions,  which  in  turn  can  be  used  in  a 
subsequent  run  of  the  LCC  program  to  produce  the  previously 
described  outputs.  Using  these  outputs,  the  contractor  can  then 
reevaluate  his  system  design,  perform  trade-offs  in  design  and  other 
parameters,  and  develop  design  and  repair  level  modifications.  Any 
new  system  design  would  then  give  rise  to  a  change  in  contractor 
data  inputs  to  be  used  in  a  subsequent  LCC  Model  computer  run.  The 
contractor  may  iterate  through  this  cycle  as  many  times  as  he 
wishes,  evaluating  many  possible  design  variations  as  he  carries  out 
the  LCC  tasks  defined  in  the  FSED  Statements  of  Work. 

9.1.3  Configuration  of  the  Model 

The  SEEK  TALK  FSED  Phase  LCC  Model  is  designed  for  interactive  use 
via  a  time-shared  capability.  However,  the  LCC  Model  may  easily  be 
used  in  batch  mode  (see  Section  1C. 5  for  instructions).  For 
interactive  mode,  the  user  will  need  to  have  the  capability  to  run  a 
FORTRAN  program  on-line  with  13  input  data  sets  and  3  output  data 
sets.  The  user  must  have  a  computer  terminal  with  a  display  of  at 
least  80  columns  which  serves  as  one  of  the  input  data  sets  and  as 
one  of  the  output  data  sets.  The  user  must  also  have  an  off-line 
printer  with  at  least  133  column  capability  (including  one  column 
for  carriage  control)  for  printing  out  the  second  output  data  set,  a 
FORTRAN  compiler  with  NAMELIST  capability,  and  provision  for 
bytes  of  core  storage  (where  IK  byte  =  1024  bytes).  With  the 
exception  of  NAMELIST  statements,  the  remainder  of  the  SEEK  TALK  LCC 
Model,  and  its  interactive  interface,  are  written  in  ANSI  FORTRAN 
(version  X3 . 9  -  1966).  Finally,  since,  the  LCC  Model  is  furnished  in 
the  form  of  FORTRAN  statements  ori  magnetic  tapes,  the  user  will 
require  a  magnetic  tape  reader  lor  use  as  an  input  device. 

9.1.4  Operation  of  the  LCC  Program 

Figure  9-2  presents  an  overview  of  the  operation  of  the  LCC  program. 
First,  the  nominal  values  of  thirteen  standard  input  data  files 
(which  include  Air  Force  and  contractor  data)  are  read  into  the 
model.  Next,  certain  instructions  for  output  format  are  input  by 
the  user  from  his  terminal  in  the  format  of  responses  to  a  sequence 
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of  computer-prompted  questions.  At  this  point,  the  user  may  also 
over-write  the  nominal  values  of  any  selection  of  previous  data 
inputs.  Control  is  then  transferred  to  the  computer  processor  where 
the  program  calculates  successively  the  Life  Cycle.  Cost  of  the 
modeled  system',  and  the  related  values  of  the  Sensitivity  Analysis. 
The  output  of  these  computations  is  then  directed  to  two  separate 
devices.  If  the  appropriate  control  parameter  indicates  that  an 
off-line  copy  of  output  data  is  required,  then  the  complete  (or 
partial)  set  of  program  output  is  produced  on  the  off-line  printer, 
including  the  LCC  divided  into  various  categories  and  the 
Sensitivity  Analysis  values  of  all  designated  input  factors.  In 
addition,  if  specified,  the  user's  terminal  may  receive  a  subset 
consisting  of  two  tables  of  the  LCC  output,  and  the  values  of  the 
Sensitivity  Analysis  calculations  for  a  selected  number  of  "most 
sensitive"  input  factors. 

The  user  is  then  asked  at  the  terminal  if  he  wishes  another  run.  A 
"NO"  response  terminates  the  program.  A  "YES"  response  allows  the 
user  to  initiate  an  interactive  rerun  of  the  LCC  program.  To 
prepare  for  this  rerun,  the  user  is  first  asked  whether  he  wishes  to 
reset  the  values  of  all  data  parameters  hack  to  those  values  found 
in  the  thirteen  standard  input  files.  A  "YES"  response  to  this 
question  will  cause  the  values  in  these  Standard  Files  to  be  reread 
into  the  Model.  Subsequent  operation  of  the  LCC  program  on  the 
interactive  rerun  would  then  be  exactly  the  same  as  described  for 
the  initial  run.  A  "NO"  response  to  this  question  directs  that  the 
values  of  data  parameters  used  during  the  previous  run  (including 
any  "over-written"  values)  be  assumed  as  the  "nominal”  or  initial 
values  for  use  on  the  interactive  rerun  and  then  the  user  is 
transferred  back  tc  the  second  step  in  the  system  operation.  At 
this  point  he  may  input  new  values  for  the  control  parameters  and/or 
over-write  the  nominal  values  of  a  different  selection  of  data 
inputs  and  then  make  a  new  run  of  the  LCC  Model.  The  user  may  make 
as  many  successive  modifications  of  his  data  and  reruns  of  the  LCC 
program  in  this  "interactive"  mode  as  he  wishes.  Alternatively,  if 
the  user  wishes  to  perform  a  detailed  analysis  of  the  LCC  output, 
and/or  Sensitivity  Analysis  factors  before  he  reruns  the  model,  he 
may  terminate  the  program  and  use  the  more  detailed  off-line  output 
as  an  aid  m  reevaluating  his  system  design  and  associated 
parameters . 


9.1.5  Operation  of  the  RLA  Program 

As  noted  above,  the  Repair  Level  Analysis  (RLA)  is  done  by  a 
separate  program  which  utilizes  the  output  of  6  special  LCC 
Accounting  Model  runs.  In  order  to  facilitate  the  making  of  these 
runs,  the  user  is  provided  with  a  special  command  file,  which 
automatically  makes  the  required  runs  by  using  the  12  input  data 
files  and  setting  the  appropriate  LRU  and  SRU  repair  levels  in  the 
batch  mode.  The  outputs  of  these  6  runs  are  saved  on  a  special 
output  file,  which  together  with  an  LRl','SRl'  organization  file  fsee 
File  8B  in  Section  '1.2.1  below)  are  input  to  the  RLA  program.  The 
RLA  program  is  then  run  to  produce  a  full  report  of  the  Repair  Level 
Analysis  results.  A  means  is  also  provided  to  automatical ly  update 
the  repair  levels  within  the  appropriate  input  data  files  for  the 
LCC  Accounting  Model. 

9.1.6  Performance  Character i sties 

The  SEEK  TALK  LCC  Model  has  been  designed  so  as  to  be  readily 
adaptable  to  any  computer  system  of  moderate  capability  and  at  least 
950K  bytes  of  core  storage.  in  particular,  as  previously  mentioned 
in  Section  9.1.3,  the  LCC  Model  is  written  completely  in  ANSI 
FORTRAN,  with  the  one  exception  of  its  NAMELIST  statements.  In 
addition,  even  though  the  LCC  Model  is  designed  to  be  run  in  an 
interactive  computer  mode,  it  may  easily  be  utilized  in  batch  mode. 
Complete  instructions  for  operating  the  LCC  Model  in  batch  mode  are 
given  in  Section  10.5. 

The  rate  at  which  the  LCC  Model  will  accept  inputs,  process  its 
calculations,  and  produce  its  output  tables  will  depend  to  a  large 
extent  on  the  capability  of  the  user's  computer  system.  Processing 
time  will  also  bo  a  function  of  the  amount  of  data  which  is  input  to 
the  Model.  Howeter,  as  one  indication  of  processing  time,  the  LCC 
Model  run  which  produced  the  sample  output  in  Appendix  I!  consumed 
29.5  CPU  seconds  of  processing  time  on  an  IBM  370  -'3031  computer 
system  with  VS2  operating  system.  The  user  should  note,  however, 
that  the  amount  of  input  data  to  this  sample  run,  as  listed  in  the 
fourteen  input  Tables  in  Appendix  I  1 ,  mat  be  smaller  tnan  that 
required  for  a  cornu. ete  contractor  design.  Specific  limits  for  the 
amount  cf  input  data  accepted  by  the  LCC  Model  are  giver  in  Section 
10.2. 

Many  errors  in  the  formatting  and  values  of  data  inputs  will  he 
detected  by  the  LCC  Model  which  will  in  turn  generate  appropriate 
error  messages.  For  the  proper  interpretation  oi  error  messages, 
the  user  should  refer  to  Section  10.3.  As  an  additional  aid  in 
debugging  input  errors,  the  values  of  all  data  inputs,  along  with 
their  associated  variable  names,  will  be  printed  out  in  the  first 
component  of  the  output  of  the  LCC  Model. 
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9.2  Genera]  Descr  ip  l  ioii_jof  Inputs,  Processings _ and  Outputs 

To  aid  in  the  discussion  ol  this  section,  it  should  be  noted  that 
the  SEEK  TALK  system  is  made  up  of  prime  mission  equipment  (PME) 
terminals  and  timing  net  equipment  (TNE)  terminals  installed  on  host 
platforms  (.airborne  or  surface-based)  that  are  deployed  at 
operational  bases  or  sites.  Terminals  are  broken  down  into  line 
replaceable  units  (LRUs)  and  those  in  turn  into  shop  repairable 
units  (SRl’s).  LRUs  and  SRUs  are  collectively  called  ITEMs.  On- 
equipment  maintenance  is  conducted  at  all  bases;  of f -equipment 
maintenance,  at  some  or  all  bases,  and  at  the  depot  (ALC). 

9.2.1  ModeJ  I nputs 


There  are  thirteen  standard  input  data 
which  are  read  into  working  storage  in 
files  are  named: 


files  maintained  by  the  user 
the  computer.  These  data 


(li  System-Wide  Scalar  Parameters 
(2)  Base  Configuration  Data 
13)  Platform  Operation  Data 

(4)  Platform  Terminal  Data  and  Son-Recurring 
Mod  if icat ion/ Inst a  1 1  at  ion  Data 
(.5)  Platform  Recurring  Modi  f  icat  ion/' Ins  t. -l  1  lat  ion  Data 
(6.)  Platform  Deployment  at  Bases 
(.71  Support  Equipment  Data 
( 8A )  ITEM  Equipment  Data 
18B1  SRU/LRU  Cross  Reference  Data 
(9A)  ITEM  Maintenance  Data 

(9B)  ITEM  Technical  Orders,  Training,  and  SE  Software 
Development  Data 

(10)  ITEM/Support  Equipment  Cross  Reference  Data 
(11.)  ITEM  Configuration  for  Different  Platforms 


All  of  the  files,  except  the  first,  which  is  i  NAMES, 1ST  file,  are 
organized  primarily  try  out-  of  tin  rear  maioi  indices:  NS,  which 
identifies  groupings  of  operational  sites  or  cases;  NP,  wiiich 
identifies  groupings  of  host  pi  itiorms;  L.  which  identifies  types  or 
groupings  oi  support  equipment;  and  1,  which  identifies  types  of 
equipment  I  i'EMs .  Three  o;  tin-  files  are  organized  primarily  by  one 
of  these  indices,  and  second.! ri  iv  hv  a  different  index. 


IN) 


Mi 


Each  of  these  files  will  now  be  described  briefly.  It  should  be 
noted  that  more  complete  file  descriptions  are  given  in  Section  8, 
and  detailed  file  formats  are  specified  in  Section  10.2. 

FileCl),  System-Wide  Scalar  Parameters  This  file  contains  Air  Force 
provided  parameters  that  define  insta 1 1  at  ion ,  operation  and 
maintenance  labor  rates,  labor  factors,  logistic  pipeline  times, 
certain  unit  cost  factors  (such  as  fuel  cost  per  gallon  and  packing 
and  shipping  costs  per  pound;,  and  miscellaneous  factors  including 
the  failure  rate  correction  factors  for  the  various  operating 
environments.  In  addition,  there  are  seven  contractor  provided 
parameters  included  in  File  1.  Six  of  them  are  inputs  pertaining  to 
technical  orders  and  maintenance  training,  and  the  seventh  is  the 
total  Full  Scale  Engineering  Development  cost. 

File_f_2),  Base  Configuration  Data  (Organized  by  Base  Type  NS)  The 
data  in  this  file,  all  provided  by  the  Air  Force,  defines  the 
characteristics  of  the  operational  bases  (sites)  at  which  airborne 
or  surface-based  host  platforms  equipped  with  SEEK  TALK  terminals 
will  be  deployed.  Bases  at  which  airborne  or  ground-based  terminals 
will  be  operated  are  aggregated  into  groups  according  to  operational 
theatre  and  role  in  of f -equipment  maintenance.  File(2)  indicates 
the  number  of  bases  in  each  base  group  i index  NS),  and  also  whether 
these  bases  perform  their  own  off-equipment  maintenance,  and  if  so, 
whether  they  do  maintenance  for  equipment  denloved  at  other  bases  as 
well. 

F  i  1 e ( 3 )  ,  Platform  Operation  Data  (Organized  by  Platform  Type  NP) 
This  file  contains  data,  furnished  partly  by  the  Air  Force  and 
partly  by  the  contractor,  describing  operational  characteristics  of 
host  platforms  for  SEEK  TALK  terminals.  The  Air  Force  furnishes 
platform-oriented  data  concerning  the  operation  of  Prime  Mission 
Equipment  ( PME )  terminals,  while  the  contractor  furnishes  similar 
data  for  Timing  Net  Equipment  (TNT. )  Terminals.  In  addition,  Air 
Force  parameters  classify  the  operating  environment  provided  by  the 
host  platform,  and  provide  factors  used  in  computing  added  fuel 
consumption  due  to  antenna  drag  t weight  effect  or  fuel  not 
considered...  Airborne  and  Surface  plat  form  types  are  aggregated 
into  a  small  number  of  groups  (identified  t>v  index  NT  i ,  such  as  high 
performance  aircrait.  or  fixed  transportable  ground  units. 

F i 1 e ( 4  )  ,  Platform  Terminal  Data _and  Non -kec u r r mg 

Modif ication/ Instal lation  Data  (Organized  by  Platform  Type  NP) 

This  file  contains  a  mixture  of  Air  Force  parameters  ana  contractor 
parameters.  The  Air  Force  defines  average  number  of  PME  terminals 
per  platform  in  each  platform  grouping  NP,  curtail,  parameters 
classifying  mod/ instal lat ion  characteristics  of  platform  groupings 
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and  a  thrust,/ fuel  consumption  factor.  The  contractor  inputs  unit 
costs  for  both  PME  and  TN'E  terminals,  defines  the  average  number  of 
TN'E  terminals  per  platform  in  each  platform  grouping,  and  average 
number  of  added  antenna  elements  per  platform.  The  contractor  also 
estimates  the  non-recurring  modif icat ion/ installation  costs  using  a 
detailed  estimating  procedure  provided  by  the  Air  Force.  (Son- 
recurring  costs  are  those  incurred  once  for  each  platform  type; 
recurring,  those  incurred  once  for  each  individual  installation.) 

F i  1  e ( 5  )  ,  Platform  Recurring  Mod/ I nst a  1 1  at  ion  Data  (Organized  by 
Platform  Type  NP)  Data  elements  are  all  established  jointly.  They 
define  fixed  modification  cost,  cost  of  group  A  kits,  and  variable 
labor  hours,  classified  (as  appropriate;  by  mode  of  installation  M 
and/or  by  installation  functional  area  IA.  Modes  are:  during 
platform  manufacture,  depot  retrofit,  field  retrofit  by  depot  team. 
Installation  areas  are  antennas,  electronics  boxes,  control  heads 
and  cabl  ing.'  interconnect  ions  . 

Lii.5J_.lL!  >  Platform  Deployment  at  Bases  (Organized  by  Platform  Type 
\P  and  Base  Type  NS)  These  Air  Force  inputs  define  the  average 
number  of  SEEK  TALK  equipped  platforms  in  each  group  NP  that  are 
deployed  per  base  in  each  base  grouping  NS. 

F  i  I  e  f  7 ) ,  Support  Equipment  Data  (Organized  by  SE  Type  L)  The  data 
in  this  file,  all  supplied  by  the  contractor,  defines  the  types  of 
support  equipment  required  to  test  and  maintain  SEEK  TALK.  Required 
support  equipment  (SE)  is  identified  by  the  contractor,  and 
classified  into  groups  of  like  SE  items.  Groups  (identified  by 
index  L)  are  characterized  in  File  (7)  as  common  support  equipment 
usually  available  on  a  support  base,  common  support  equipment  that 
must  be  procured,  and  peculiar  support  equipment.  Unit  purchase 
prices  of  SE ,  annual  maintenance  cost  factors,  numbers  of  technical 
order  pages,  and  development  costs  for  each  SE  type  are  also 
established  in  File  (7). 

Fi le ( 8A) ,  ITEM  Equipment  Data  (Organized  by  ITEM  I)  File  (8A) 
defines  the  equipment  TTEMs  identified  by  index  I,  which  are  made  up 
of  Line  Replaceable  Inits  ( LRUs  i  and  their  component  Shop  Repairable 
Units  ( SRUs ) .  that  tne  contractor  determines  are  necessary  to 
implement  his  system  design,  lor  all  types  of  PME  and  of  TNE 
terminals.  Ali  data  in  File  ( SA  )  is  contractor  furnished.  Data 
elements  classify  each  ITEM  as  an  LRU  or  SRU,  defines  how  it  fits 
into  the  logistic  indenture  level  hierarchy,  defines  its  unit  cost, 
its  fraction  of  value  replaced  in  repair,  its  weight,  and  its  count 
o f  piece  parts . 


Fi  le  (8B ) ,  LRl'/SRU  Cross  Reference  Data  (Organized  by  LRU  index  IL 
and  SRU  index  IS)  This  file  is  furnished  by  the  contractor  based  on 
his  system  design.  It  indicates  the  different  SRUs  and  their 
individual  quantities  contained  in  each  LRU.  This  file  is  a 
required  input  for  Repair  Level  Analysis,  and  is  not  used  by  the  LCC 
Accounting  Model  as  a  reference. 

Fi le ( 9A) ,  ITEM  Maintenance  Data  (Organized  by  ITEM  I)  File  (9A) 
contains  contractor  inputs  that  define  for  each  ITEM  I  listed  in 
File  ( 8A J  the  following:  predicted  mean  time  between  failures 
(PMTBFs)  for  each  operating  environment,  fractions  of  maintenance 
actions  that  fill  into  each  of  five  classes  (false  pull,  repair  in 
place,  base  repair,  depot  repair  and  condemnation),  man-hours  for 
the  major  types  of  maintenance  actions  (in-place  repair,  remove  and 
replace,  base  bench  check,  base  repair  and  depot  repair),  and  repair 
level  code. 

F i  1  e ( 9 B )  ,  ITEM  Technical  Orde rs ,  Tr a ining,  and  SE  Software 
Development  Data  (Organized  by  ITEM  I)  File  (9B)  contains  for  each 
ITEM  I  the  number  of  technical  order  pages  required  for  depot  and 
base  maintenance,  the  number  of  hours  required  for  type  1  training, 
the  SE  software  development  cost  and  its  breakdown  by  SE  type.  This 
File  is,  again,  furnished  by  the  contractor. 

File(lQ),  ITEM  Support  Equipment  Cross  Reference  Data  (Organized  by 
ITEM  I  and  SE  group  L)  This  file,  all  established  by  the  contractor 
on  the  basis  of  his  concept  of  how  maintenance  actions  will  be 
conducted,  defines  for  each  ITEM  I,  the  types  and  number  of  pieces 
of  SE  of  group  L  that  will  be  used  in  maintenance  of  the  ITEM. 

F i  1 e ( 1  1 )  ,  ITEM  Configurations  for  Different  Platforms  (Organized  by 
ITEM  1  and  Platform  Group  NP)  These  data  elements,  all  furnished  by 
the  contractor,  define  how  many  units  of  each  ITEM  I  are  required  to 
make  up  the  PME  and/or  TNE  configurations  for  platforms  in  each 
grouping  NP. 

In  addition  to  these  thirteen  data  files,  the  user's  terminal  acts 
as  a  fourteenth  data  input  file.  Prior  to  each  run  of  the  LCC 
Model,  the  user  must  enter  several  inputs  from  his  terminal  to 
control  the  LCC  Model  output,  and  iic  may  also  use  his  NAMELIST 
capability  to  overwrite  rrom  his  terminal  previously  input  data 
values  from  the  standard  data  files  (1)  through  (11)  listed  above. 
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9,2.2  Processing:  The  Accounting  Model  Equations 


Two  types  of  processing  are  involved  in  the  main  program  (the  LCC 
Program)  of  the  LCC  Model:  first,  the  accounting  model  equations, 
and  second,  the  sensitivity  analysis  equations.  Besides,  the  repair 
level  analysis  procedure  is  involved  in  the  supportive  program  (the 
RLA  Program)  of  the  LCC  Model.  Each  of  these  will  be  described 
briefly. 

The  accounting  model  equations  are  concerned  with  calculating  the 
LCC  elements  and  subelements.  These  are  four  top-level  cost 
elements,  together  with  a  number  of  subelements,  as  listed  below: 

a.  PRODUCTION 

This  is  not  formally  broken  down  in  the  Model,  but 
contractor  calculations  of  production  cost  are  required  to 
take  into  account  the  list  of  non-recurring,  recurring, 
and  management  cost  subelements  given  in  Table  6-IX. 

b .  MOD/ INSTALLAT I ON 


Non-Recurring:  Engineering,  Group  A  Prototype,  Testing, 

Proofing,  Data. 

Recurring :  Fixed  (platform  preparation),  Group  A  Kits  and 

Variable  Labor  hours  by  installation  area. 

c.  INITIAL  SUPPORT 

This  cost  includes  the  following  subelements: 

Initial  Spares, 

Support  Equipment  Acquisition, 

SE  Hardware  and  Software  Development, 

Technical  Orders  Acquisition, 

Type  1  Training,  and 
Initial  Inventory  Management. 

d.  RECURRENT  OPERATIONS  AND  SUPPORT 


Operat ions:  PME  labor.  TNE  labor,  added  fuel  cost  due  to 

extra  antenna  drag  (weight  effect  on  fuel  not  considered). 


Support :  Replacement  Spares,  On-and-Of f -Equipment 

Maintenance,  Support  Equipment  Maintenance,  Recurrent 
Technical  Orders  and  Training,  and  Recurrent  ITEM 
Inventory  Management. 

The  total  of  the  cost  elements  and  subelements  listed  above  is  then 
the  life  cycle  cost  for  purposes  of  the  Model.  (As  explained  in 
Section  4.1,  however,  the  life  cycle  cost  computed  by  the  model  has 
some  cost  components  missing.)  In  addition  to  the  cost  elements  and 
subelements  and  total  life  cycle  cost,  various  partial  results, 
costs  by  various  classifications,  costs  per  terminal,  and 
supplementary  variab’es  are  computed.  These  are  required  for  the 
output  tables  that  are  described  in  Section  9.2.5. 


9.2.3  Process ing : _  The  Sensitivity  Analysis  Equations 

The  most  direct  method  of  determining  sensitivity  of  LCC  to  a 
specific  increment  in  a  generic  input  parameter  is  to  run  the 
accounting  model  twice,  once  with  the  original  parameter  value,  and 
once  with  the  modified  value.  Such  an  approach  may  require  a  large 
set  of  changes  to  input  data,  if  the  generic  parameter  appears  in 
many  places  -  for  example,  the  unit  cost  L'P(I)  of  each  equipment 
ITEM  I.  This  approach  also  consumes  a  lot  of  computer  time. 

Instead  of  using  this  brute  force  approach,  the  LCC  program 
automatically  computes,  in  each  run,  the  change  in  LCC  for  the  input 
parameter  changes  of  interest.  This  approach  shortens  the 
computation  time  and  it  may  also  expose  parameters  and/or  ITEMs  to 
which  LCC  is  particularly  sensitive,  which  may  not  have  otherwise 
come  to  the  user's  attention.  Tn  particular,  the  LCC  program  will 
"sort  out”  those  ITEMs,  for  each  ITEM-specif ic  parameter,  to  which 
LCC  is  "most  sensitive".  (See  Section  6.1.) 


Two  kinds  of  sensitivity  analysis  capabilities  are  provided.  The 
first  is  called  global  analysis,  since  it  deals  only  in  system  wide 
changes.  The  second  kind  is  called  ITEM-speci f ic ,  since  it  deals 
with  the  LCC  impact  of  changes  in  TTEM-depender.t  parameters  -  i.e., 
parameter  changes  mad"  separately  to  each  individual  ITEM. 


The  sensitivity  analysis  equations  define  LCC  changes  produced  by 


f  ra  ct  i  on  a  1 


ireases  in  each  of  the  parameters  listed  below.  There 


is  a  separate  sensitivity  analysis  eouation  in  the  LCC  program  for 
each  of  these  parameters  where  each  equation  represents  an  analytic 
formulation  of  the  exact  components  of  LCC  which  are  affected  by  a 
change  in  the  given  parameter. 


165 


Global  Factors 


Unit  Costs 
Failure  Rates 
False  Pull  Rates 
Maintenance  Repair  Times 
Repair  Materials  Costs 
Program  Lifetime 

Modif ication/lnstal lation  Labor  Hours 


ITEM  Specific  Factors  Unit  Cost 

Fai lure  Rate 
False  Pull  Rate 
Repair  Materials 
Intermediate  Repair  Fraction 
Depot  Repair  Fraction 
Condemnation  Rate 
SRU/LRU  Configuration 


The  results  of  applying  the  sensitivity  analysis  equations  are  used 
to  determine: 


Change  in  LCC  due  to  prescribed  change  in  each  global  factor. 
Change  in  LCC  due  to  prescribed  change  in  each  ITEM-speci f ic 
factor  for  each  ITEM.  For  each  factor,  ITEMs  are  then 
ordered  by  magnitude  of  LCC  change. 

The  effect  on  LCC  of  varying  for  each  ITEM  the  level  of 
repair  (i.e.,  at  the  base  or  at  the  depot). 

The  effect-on  LCC  of  changing  each  SRU  into  an  LRU. 


9.2.4  Processing:  The  Repair  Level  Anal ysis  Procedure 

The  Repair  Level  Analysis  is  basically  AFLC-AFSC  800-4  methodology 
implemented  with  a  modification  to  especially  account  for  LRL'/SRU 
item  interaction.  Specifically,  the  procedure  explicitly  recognizes 
that  the  repair  level  of  an  SRU  depends  on  the  repair  le\n  1  of  its 
containing  LRU  and  thus  the  repair  level  decision  for  each  ITEM 
should  not  be  made  in  isolation.  When  evaluating  an  LRU's  repair 
level,  the  procedure  takes  the  cost  implication  on  its  SRUs  into 
consideration.  And  when  a  decision  is  made  about  an  LRU's  repair 
level,  the  procedure  also  identifies  the  best  repair  levels  for  its 
SRUs.  If  there  are  some  SRUs  each  contained  in  more  than  one  LRU, 
the  procedure  also  makes  adjustments  to  achieve  a  single  repair 
levei  for  each  SRU.  See  Section  7  for  a  detailed  description  of 
this  procedure. 
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The  user's  completion  of  his  interactive  responses  to  the  sequence 
of  computer-prompted  questions  initiates  the  processing  of  both  the 
accounting  model  equations  and  the  sensitivity  analysis  equations. 
The  outputs  of  the  LCC  program  are  then  printed  in  "hard-copy”  on 
the  off-line  printer  and/or  on  the  user's  terminal,  in  accordance 
with  the  user's  previous  interactive  directions.  The  outputs  are 
divided  into  three  sections,  which  are:  echo  of  input  tables,  cost 
elements  and  related  outputs,  and  sensitivity  analysis  outputs.  In 
addition,  if  the  repair  level  analysis  in  the  RLA  Program  is 
conducted,  the  results  are  contained  in  a  separate  output  table. 

An  illustrative,  complete  set  of  output  tables  from  the  LCC  Model 
appears  in  Appendix  II. 

The  first  section  of  output  on  hard-copy  contains  an  echoing  of  data 
inputs  and  their  variable  names  from  standard  data  files  (1)  through 
(11).  This  output  allows  the  user  to  check  that  his  data  was  input 
correctly  to  the  LCC  Model. 

The  second  section  of  output  on  hard-copy  contains  the  total  LCC  of 
the  user's  SEEK  TALK  system  design,  divided  into  various  categories 
and  accompanied  by  other  useful  information  such  as  installed  ITEM 
equipment  counts,  counts  of  spares,  and  numbers  of  failures.  Seven 
separate  tables  are  provided,  as  follows: 

Output  Tablefl) ,  Summary  by  Cost  Element 

This  table  provides  the  total  LCC  and  its  subtotals  in  six  cost 
groups.  The  first  four  groups  are  investment  costs  and  they 
are  RDT&E  (FSED  only),  Equipment  Acquisition, 

Modi ficat ion / Ins ta 1 lat ion ,  and  Initial  Support  Acquisition. 

The  last  two  groups  are  ownership  costs  and  they  are  Recurring 
Support  and  Operations.  The  group  subtotals  are  further 
divided  into  cost  elements.  A  summary  of  the  total  numbers  of 
PME  and  TNE  terminals  is  aiso  attached  at  the  end  of  this 
table , 

Output  Table!  2)  ,  Platform  Modi  ficat  ion  ''Installation  Costs 

Table(2)  contains  total  non-rocurring  and  total  recurring 
mod/ insta 1 1  at  ion  costs  for  each  platform  grouping  NT,  and  for 
all  groupings  combined.  The  total  recurring  Mod/1  costs  are 
also  divided  into  fixed  platform  preparation  restoration.  Group 
A  Kit  equipment,  and  variable  mod/' insta  1 1  at  ion  labor.  In 
addition  the  total  recurring  Mod/1  cost  for  each  grouping  NT  is 
separated  into  retrofit  and  production  components,  and  A  Kit 


plus  Mod/I  labor  is  listed  by  installation  area  (antenna, 
electronics  box,  control  head,  cabling). 


Output  Table ( 3 ) ,  Operation  and  Logistic  Support  Cost  Elements 


This  table  provides  total  system-wide  Operation  and  Logistics 
Support  (O&LS)  cost  by  cost  subelement,  namely:  operations 
labor,  added  fuel  consumption,  initial  spares,  replacement 
spares,  on-equipment  maintenance,  off -equipment  maintenance, 
support  equipment,  ITEM  inventory  management,  technical  orders, 
and  maintenance  training.  For  each  of  these  cost  subelements 
and  the  top  level  element,  the  table  also  provides  a  number  of 
breakdowns.  These  are:  first,  initial  cost  and  recurring 
cost;  second,  costs  incurred  at  the  following  locations: 
independent  bases,  centralized  intermediate  maintenance 
facility  (CIMF)  bases,  satellite  (to  a  CIMF)  bases,  and  the 


depot;  and  third,  cost  incurred  at  locations  characterized  as: 
airbases,  ground  bases  and  mixed  bases.  In  addition  there  is  a 
count  of  the  numbers  of  bases  that  are  independent,  CIMF,  and 
satellite,  and  the  numbers  that  are  airbases,  ground  bases  and 
mixed  bases. 


Table(4)  has  three  parts  (a,  b,  and  c)  and  provides  support 
costs  and  other  Maintenance  data  for  each  ITEM  i  that  the 
contractor  has  defined.  ITEMs  include  both  line  replaceable 
units  (LRUs)  and  their  component  sub-units,  shop  repairable 
units  (SRL's).  For  each  LRU  and  each  SRU ,  Table(4a)  provides  an 
LRU  identifier  and  breaks  down  total  support  cost  for  each  ITEM 
into  eight  components:  initial  spares,  replacement  spares,  on- 
equipment  maintenance,  of f-equipment  maintenance,  maintenance 
training,  technical  data,  inventory  management,  and  total 
support  equipment.  There  is  also  a  column  giving  average 
corrective  maintenance  cost  per  failure  for  each  of  the  LRUs 
and  SRUs .  Table ( 4b)  breaks  down  the  system  total  number  of 
each  ITEM  into  three  portions:  total  number  installed  in  the 
system,  total  initial  spares  at  bases,  and  total  initial  spares 
at  the  depot.  It  also  gives  the  monthly  and  lifetime  failures 
for  each  ITEM.  Tablet  4c:  provides  the  average  corrective 
maintenance  cost  per  failure  for  all  the  LR( s  and  for  all  the 
SRUs,  and  the  total  monthly  and  lifetime  failures  for  all  LRUs. 


Output  Table(5) ,  Support  Equipment  Requirements  and  Costs 

In  this  table  output  data  are  provided  for  each  type  or 
grouping  (identified  by  the  index  L)  of  support  equipment  (SE) 
that  the  contractor  has  defined.  The  table  provides,  for  each 
SE  grouping  L,  total  number  of  SE  units  required  system-wide, 
lifetime  cost  per  unit,  SE  technical  order  cost,  SE  development 
cost,  and  aggregate  system-wide  lifetime  cost.  It  also  gives 
total  SE  unit  requirements  of  the  six  location  categories: 
independent  bases,  CIMF  bases;  air  bases,  ground  bases,  mixed 
bases;  and  the  depot. 

Output  Table(6) ,  Platform/Terminal  Cost  and  Failure  Rate  Data 

Table(6)  shows  for  each  platform  grouping  NP  the  total  number 
of  the  platforms  system-wide,  number  of  PME  terminals  and 
number  of  TNE  terminals  per  platform,  total  production  cost  and 
total  modif icat ion/ instal lat ion  cost  per  platform  type. 

Table(6)  also  exhibits  the  average  per  platform  failure  rate 
for  each  grouping  NP,  both  in  terms  of  failures  per  month  and 
failures  per  million  operating  hours  (i.e.,  the  aggregate 
(series)  failure  rate  of  all  SEEK  TALK  equipment  installed  on 
the  given  platforms).  The  per  terminal  failure  rate  is  also 
shown  for  each  platform  grouping  NP  with  the  per  terminal  mean 
time  (in  operating  hours)  between  failures  given  at  the  end  of 
the  table. 

Output  Table(7),  Manpower  Requirements 

This  table  provides  manpower  requirements  per  year  per  base  for 
of f -equ ipment  maintenance  and  for  keeping  management  data 
(including  maintenance  records,  supply  transaction  records,  and 
transportation  transaction  forms).  These  figures  are  listed 
for  each  base  type.  Also  shown  in  this  table  are  the  manpower 
requirements  per  year  per  base  type,  the  total  for  all  bases, 
and  the  total  for  the  depot.  The.  total  manpower  requirements 
in  training  are  also  listed  for  the  first  year  and  for  each 
subsequent  year. 

The  seven  output  tables  described  above  are  available  at  the  hard¬ 
copy  off-line  printer.  At  the.  user's  terminal,  he.  may,  if  he 
chooses,  obtain  copies  of  Output  Tables  ill  and  (6).  Table  (6),  as 
displayed  at  the  terminal,  is  somewhat  abbreviated  from  the  version 
described  above. 
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The  third  section  of  output  on  hard-copy,  the  LCC  Sensitivity 
Analysis  Table,  contains  the  results  of  the  global  and  ITEM- 
specific  sensitivity  analysis  calculations. 

For  the  global  calculations,  the  output  consists  of  the  change  in 
total  system-wide  LCC  for  the  assumed  fractional  change  in  each  of 
the  global  factors  listed  above.  This  output  consists  of  a  single 
number  for  each  global  factor  and  these  calculations  always  appear 
in  the  LCC  Sensitivity  Analysis  Output  Table. 

For  each  ITEM-specif ic  parameter  for  which  LCC  sensitivity  analysis 
is  provided,  however,  an  LCC  sensitivity  value  is  computed  for  each 
different  ITEM  type.  The  number  of  values  that  get  printed  in  the 
LCC  Sensitivity  Analysis  Table,  if  any,  depends  on  the  directions 
which  the  user  inputs  during  his  interactive  sequence  of  responses. 
(See  Section  10.4  for  details.!  As  mentioned  above,  for  each  ITEM- 
specific  parameter,  the  most  significant  calculation  will  be  printed 
first . 

Besides  the  three  sections  of  the  main  program  output  as  described 
above,  there  is  an  additional  output  generated  by  the  Repair  Level 
Analysis  (RLA)  Program.  Obviously,  this  output  is  available  only  if 
the  corresponding  processing  is  to  be  performed.  It  contains  a 
printout  of  two  RLA  input  files:  Input  Table  1,  which  is  an  echoing 
of  File  (8B) ,  and  Input  Table  2,  which  is  from  the  save  file  of 
total  ITEM  support  cost  TIAC(I,R)s.  The.  RLA  results  are  then 
contained  in  Output  Table  1,  which  indicates  the  recommended  repair 
level  (base-repair,  depot-repair,  or  discard  on  failure)  for  each 
LRU  and  SRU.  It  also  indicates  for  each  ITEM  whether  the 
recommended  repair  level  is  different  from  that  input  by  the 
contractor . 
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SECTION  10 


OPERATING  PROCEDURES 


This  section  provides  all  the  technical  details  necessary  for  the 
user  to  implement  the  FSED  Phase  SEEK  TALK  LCC  Model  on  his  computer 
system.  Specifically,  Section  10.1  identifies  all  input  and  output 
device  channel  numbers  which  are  referred  to  in  the  FORTRAN  code  of 
the  LCC  Model  (both  the  LCC  Program  and  the  RLA  Program).  Section 
10.2  describes  the  exact  formatting  and  field  column  allocation  that 
is  required  in  each  of  the  thirteen  data  input  files.  Section  10.3 
identifies  the  error  messages  which  the  LCC  Program  will  generate  in 
response  to  errors  detected  in  either  the  formatting  or  the  values 
of  data  in  the  input  files.  Section  10.4  describes  the  operation  of 
the  LCC  Program  in  interactive  mode,  including  instructions  on  the 
appropriate  user  responses  at  the  terminal  to  the  sequence  of 
computer-prompted  questions  which  are  generated  by  the  LCC  Program. 
Section  10.5  illustrates  the  steps  required  to  convert  the  LCC  . 
Program  to  batch  mode  operation.  Section  10.6  shows  the  detailed 
procedures  for  running  the  RLA  Program  in  conjunction  with  the  LCC 
Program.  Finally,  Section  10.7  gives  a  detailed  description  of  the 
information  printed  by  the  LCC  Model  which  includes  all  the  Input 
Tables  (basically  echoing  the  data  in  all  the  input  files),  seven 
Output  Tables  (presenting  the  estimated  LCC,  divided  into  various 
cost  categories),  an  LCC  Sensitivity  Analysis  table,  and  a  RLA 
output  table. 


10.1  Input/Output  Device  Channel  Numbers 

Table  10-1  lists  the  channel  numbers  which  the  user  should  assign  to 
the  various  input/output  files  that  are  required  by  the  LCC  Program. 
These  numbers  correspond  to  the  device  designation  numbers  used 
internally  by  the  computer  r>—  °ram. 
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TABLE  10- I 

LCC  INPUT/ OUTPUT  DEVICE  CHANNEL  NUMBERS 


INPUT/OUTPUT 
CHANNEL  NUMBER 

5 

6 
7 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 

22 

23 

24 


FILE 

User  Interactive  Inputs  from  Terminal 
LCC  Program  Outputs  to  Terminal 
LCC  Program  Outputs  to  Off-line  Printer 
System-Wide  Scalars  (Data  File  1) 

Base  Configuration  Data  (Data  File  2) 

Platform  Operation  Data  (Data  File  3) 

Platform  Term  Data  &  Non-Recur. 

MOD/I  Data  (Data  File  4) 

Platform  Recur.  MOD/I  Data  (Data  File  5) 
Platform  Deployment  at  Bases  (Data  File  6) 
Support  Equipment  Data  (Data  File  7) 

ITEM  Equipment  Data  (Data  File  8A) 

ITEM  Maintenance  Data  (Data  File  9A) 

ITEM/SE  Cross  Reference  Data  (Data  File  10) 
ITEM  Configuration  for  Different  Platforms 
(Data  File  11) 

ITEM  Technical  Orders  and  Training  Data 
(Data  File  9B) 

Repair  Level  Analysis  Save  File  (Data  File  13) 
LRU/SRU  Cross  Reference  Data  (Data  File  8B) 


i 


Note:  All  input/output  files  require  a  minimum  record  size  of  80 
bytes  (i.e.,  each  line  on  the  file  must  be  at  least  80  bytes  long), 
except  unit  7,  the  off-line  printer,  which  requires  a  record  size  of 
at  least  133  bytes. 


Table  1 0 - 1 1  lists  the  channel  numbers  which  the  user  should  assign 
to  the  various  input/output  files  that  are  required  by  the  RLA 
Program.  These  numbers  correspond  to  the  device  designation  numbers 
used  internally  by  the  computer  program. 
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Table  10-11 


RL.4  Input/Output  Device  Channel  Numbers 


Inpur/Output 

Channel  Number  File 


11 

12 

13 

14 


RLA  Program  Outputs  to  Off-line  Printer 
LRL'/SRU  Cross  Reference  Data  (Data  File  8B) 
Repair  Level  Analysis  Save  FileiData  File  13) 
ITEM  Maintenance  Data  (Original  Data  File  9A) 
A  copy  of  Data  File  9A  with  updated  RL(I)s 
(New  Data  File  9A ) 


10.2  Proparat ion  of  Data  Innut  Files 


The  thirteen  data  input  files  (listed  in  Table  8-1 1)  contain  all  the 
information  necessary  to  describe  the  design,  operation,  deployment, 
and  maintenance  strategies  of  the  LCC  Model  of  the  user's  SEEK  TALK 
System  concept.  This  information  is  a  combination  of  Air  Force  and 
contractor  provided  data.  Since  the  purpose  here  is  only  to 
describe  how  this  information  is  to  be  prepared  on  data  input  files, 
this  section  does  not  discuss  the  source,  interpretation,  or  LCC 
Model  utilization  of  any  of  the  data  input  parameters.  The  reader 
should  refer  to  Section  8  for  a  breakdown  of  the  various  data  input 
parameters  into  categories  of  Air  Force-provided  and  contractor- 
provided.  Detailed  ground  rules  and  guidelines  are  also  presented 
in  Section  8  for  the  determination  of  contractor-provided  data 
inputs.  In  addition,  definitions  of  all  data  input  parameters 
appear  in  the  Glossary  in  Appendix  I. 


The  Data  Files  1  through  11  may  be  input  from  any  device  (e.g., 
punched  cards,  magnetic  tape,  disk)  that  the  user  chooses  as  long  as 
the  correct  channel  designations  are  used.  For  ease  of  presentation 
below,  it  is  assumed  that  this  data  is  being  input  on  punched  cards, 
but  the  discussion  will  be  sufficient  to  indicate  the  correct 
formatting  of  data  on  any  input  device. 


In  addition,  Data  File  1  (on  channel  11;  must  be  input  via  the 
user  s  NAMELIST  capability  (where  the  data  inputs  can  be  listed  in 
any  order).  Data  Files  2  through  11  dc  not  utilize,  the  NAMELIST 
capability,  but  are  instead  read  in  record  by  record,  where  each 
record  adheres  to  a  fixed  format  and  order  of  data  elements, 
according  to  the  reference  type  (i.e.,  ITEM,  Support  Equipment, 
Base,  Platform  or  Fiscal  Year  i  of  the  record. 
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Most  of  the  information  required  for  the.  preparation  oi  Data  Files  2 
through  11  can  be  determined  from  the  respective  figures  presented 
below.  These  data  files  are  read  into  the  LCC  Model  record  by 
record.  For  the  discussion  below,  it  is  assumed  that  each  record 
corresponds  to  a  separate  punched  card  and  a  byte  of  input  data 
identifies  with  a  column  on  the  punched  card.  However,  important 
information  on  the  number  and  sequence  of  records  in  each  file  is 
presented  in  the  text. 

Each  of  these  thirteen  data  files  are  specifically  discussed  in  the 
repective  subsections  which  follow. 

10.2.1  System-Wide  Scalar  Paramet e rs__-_  Da t_a__.r  i  1  e_  1 

Data  File  1  contains  mostly  system-wide  scalai  parameters  and  is 
input  via  a  NAMELIST,  entitled  "MISC".  The  data  parameters  which 
must  be  input  in  this  file  are  listed  in  Table  10-111.  and 
their  definitions  appear  in  the  Glossary  in  Appendix  I. 

Figure  10-1  below,  gives  a  generalised  example  of  a  listing  of  Data 
Pile  1.  To  determine  the  exact  formatting  oi  NAMELIST  MISC  that  is 
appropriate  for  the  computer  system  on  which  the  LCC  Mode]  is  being 
run,  the  user  should  consult  his  installation's  FORTRAN  manual. 

(NAMELIST  /MISC/  HEADER)  BAA=U4.0,  BMF=1.5,  DAA=144.0 
. . . ,MILR(1)=30.00,  Ml LR (2 )=30 . DO ,  M I LR ( 3 1=30 . 00 , 

■ ■ . , TEFM=IOOOOOO .  (End-of-NAMELI ST  Designator) 

Figure  10-1.  Generalized  Example  of  Data  File  1. 

In  the  above  example,  the  NAMELIST  header  and  end-of -NAMELIST 
formats  must  be  determined  by  the  user  from  his  installation's 
FORTRAN  manual.  There  may  also  be  differences  in  the  formatting  of 
the  data  inputs  which  are  internal  to  NAMELIST  /MISC/.  For  example, 
in  Figure  10-1,  it  may  be  permissable  to  replace  "MILR( 1 )=30 . 00 , 

■JILR (2 )— 30 . 00 ,  MILR (3 )=30 . 00  by  the  equivalent  formulation 
MILR(1)=3*30.00",  depending  on  the  user's  NAMELIST  capability.  As 
noted,  it  is  up  to  the  user  to  determine  the  details  of  his  required 
NAMELIST  formatting. 
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Table  10 - 1 1 1 


System-wide  Scalar  Parameters 


LABOR  FACTORS 
BAA 
BMF 
DAA 
DMF 
HPD2 
TORB 
TORD 


LABOR  RATES 
BLR 
DLR 

MI LR(1) 

M I  LR ( 2 ) 

>1 1  LR  ( 3 ) 

PALI 

PAL2B 

PAL2D 

PMLR 

TNLR 

TRAV1D 

TRAVB 


PIPELINE  TIMES 
BRCT 
CRCT 
DAD 

DRCT(l) 
DRCT(2) 
DRCT (3 ) 
OST(l) 

OST  f  2 ) 

OST ( 3 ) 

OSTC 


UNIT  COST  FACTORS  MISCELLANEOUS 


CONTRACTOR -PROVIDED 
PARAMETERS 


ACPP 

BF 

BDATA 

CFG ( 1 ) 

BIRD 

CPD1 

CFG(2) 

DSC 

DDATA 

CFG (3) 

KFAC(l) 

FSEDC 

CPD2 

KFAC (2) 

HPD1 

CPPC 

KFAC (3) 

SPC1 

CPPDfl) 

KFAC (4) 

TEFM 

CPPD(2) 

MUSE 

CPPD(3) 

PI  UP 

IMC 

QTYP1 

RCPP 

QTYP1 

RMC 

QTYP2D 

SA 

R 

UCPP 

SPC2 

TYP2TF 

XFPR 

XFk 

XV I L 

XL'C 
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10.2.2  Base  Configuration  Data  -  Data  T i le  2 

Data  File  2  contains  information  describing  the  bases  at  which  SEEK 
TALK  equipment  will  be  deployed.  Lach  record  (punched  cardl  in  Data 
File  2  should  contain  all  data  pertaining  to  a  particular  base  type 
S'S .  The  data  input  parameters  which  should  be  listed  on  each  record 
of  this  file,  together  with  their  designated  formats  and  column 
allocations  are  indicated  in  Figure  10-2.  In  particular,  the  index 
number  of  the  particular  base  grouping  ( i . e . ,  the  value  of  NS) 
should  appear  in  columns  2-3.  The  index  numbers  which  appear  on 
successive  records  in  Data  File  2  must  be  consecutive  positive 
integers,  starting  with  1.  The  current  maximum  number  of  base  types 
allowed  is  8. 

The  input  data  to  this  file  is  entirely  Air  Force  provided,  hence 
there  should  be  no  need  to  make  additions  or  deletions  of  records 
from  the  file.  Thus  "gaps"  in  successive  base  index  numbers  should 
never  occur  and,  in  fact,  are  not  allowed. 

Note  that  the  first  column  cf  each  record  serves  as  an  ena-of-file 
designator.  This  column  must  be  left  oianl-  if  the  record  contains 
data  inputs  for  a  particular  base  type  NS.  Ti.e  record  tor  the  last 
base  type  should  be  followed  by  a  record  with  an  asterisk  it,  the 

first  column  and  with  all  other  columns  left  blank  (so  that  it 
should  appear  as  the  second  row  in  Figure  10-2).  The  in  the 

first  column  of  this  otherwise  biank  record  then  designates  the  end 
of  the  base  Configuration  Data  File. 
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10.2.3  Platform  Operation  Data  -  Data  File  3 

Data  File  3  contains  information  about  the  operating  characteristics 
of  the  various  platform  types  (actually,  platform  groupings)  into 
which  SEEK  TALK  equipment  will  be  installed.  Each  record  (punched 
card)  in  Data  File  3  should  contain  all  data  pertaining  to  a 
particular  platform  type  N'P.  The  data  input  parameters  which  should 
be  listed  on  each  record  of  this  file,  together  with  their 
designated  formats  and  column  allocations  are  indicated  in  Figure 
10-3.  In  particular,  the  index  number  of  the  particular  platform 
grouping  (i.e.,  the  value  of  NP)  should  appear  in  columns  2-4.  The 
index  numbers  which  appear  on  successive  records  in  Data  File  3  must 
also  be  consecutive  positive  integers  starting  with  1.  The  current 
maximum  number  of  platform  types  allowed  is  S. 

The  index  numbers  and  platform  types  (as  well  as  most  of  the  other 
inputs)  that  are  to  be  listed  in  Data  File  3  are  Air  Force-provided 
data  inputs.  Thus,  again,  no  need  will  arise  for  "gaps"  in 
successive  index  numbers. 

One  should  note  the  use  of  implicit  decimal  formatting  in  Data  File 
3  (as  well  as  other  data  files).  The  location  of  "implicit" 
decimals  is  indicated  in  Figure  10-3  (and  following  figures)  by  the 
"triangles"  printed  between  adjacent  columns.  For  example,  if  the 
value  of  the  data  input  TFAC(NS)  is  indicated  by  listing  "100"  in 
columns  31-33,  as  shown  in  Figure  10-3,  then  the  value  assigned  by 
the  LCC  Model  when  the  file  is  read  in  will  be  TFAC(NS)=1 . 00.  Thus 
there  is  no  need  to  "use  up"  a  column  by  including  an  explicit 
decimal.  However,  if  the  implicit  decimal  formatting  in  a 
particular  field  is  not  appropriate  for  a  particular  data  input,  the 
use  of  an  explicit  decimal  will  over-ride  the  implicit  decimal 
location  indicated  in  Figure  10-3. 

Again  the  first  column  serves  as  an  end-of-file  designator  in  Data 
File  3.  Thus  an  asterisk  in  the  first  column  denotes  the  end- 

of-file  in  the  same  manner  as  described  for  Data  File  2  in  Section 

10.2.2. 
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10.2.4  Platform  Terminal  &  N’on-Recurr ins  MOD/I  Data  -  Data  File  4 

Data  File  4  contains  a  combination  of  platform  terminal  installation 
and  cost  data  and  non-recurring  modif icat ion/ insta 1 lat ion  data. 

Each  record  (punched  card)  in  Data  file  4  should  contain  data 
pertaining  to  a  particular  platform  type  S'P.  The  data  input 
parameters  which  should  be  listed  on  each  record  of  this  file, 
together  with  their  designated  formats  and  column  allocations  are 
indicated  in  Figure  10-4. 

The  platform  index  number  SIP  must  appear  in  columns  2-4  as  indicated 
and  must  represent  exactly  the  same  platform  types  that  they  stood 
for  in  Data  File  3.  In  addition,  each  platform  type  which  is 
represented  by  a  record  in  Data  File  3  must  also  be  represented  by  a 
record  in  Data  File  4,  and  vice-verse.  Thus,  the  records  in  Data 
Files  3  and  4  must  match  up  index  number  by  index  number, 
representing  identical  platform  types  (or  "groupings")  in  exactly 
the  same  sequence.  Clearly,  both  files  must  also  contain  the  same 
number  of  records  (up  to  a  maximum  of  8). 

Note  that  implicit  decimal  formatting  is  used  in  Data  File  4  also 
and  has  the  same  interpretation  as  was  explained  for  Data  File  3  in 
Section  10.2.3. 

Again  the  first  column  in  Data  File  4  serves  as  an  end-of-file 
designator.  Thus  an  asterisk  "';r"  in  the  first  column  denotes  the 
end-of-file  in  the  same  manner  as  was  described  for  Data  File  2  in 
Sect  ion  10.2.2. 
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10.2.5  Platform  kecurr  i.ng  Modi  f  i  cat  i  on  / 1  nst  a  1  1  at  i  on  Lata  - 
File  5 

All  of  the  parameters  in  Data  File  5  relate  to  recurring 
mod/instal  lation  costs  and  the  parameter  NAEfNP.)  is  also  used  to 
compute  added  fuel  costs.  Each  record  < punched  card;  it  Lata  File  5 
should  contain  data  pertaining  to  a  particular  platform  type  SP. 

The  data  input  parameters  which  stiouid  be  listed  or.  each  record  o! 
this  file,  together  with  their  designated  formats  and  column 
allocations  are  indicated  in  Figure  10-5. 

The  platform  index  number  NP  must  appear  in  columns  2-4  as  indicated 
and  must  represent  exactly  the  same  platform  types  that  they  stooc 
for  in  Data  Files  5  and  4.  In  addition,  each  p. at  form  type  which  is 
represented  by  a  record  in  Data  File  5  and  -  must  also  be 
represented  by  a  record  in  Data  File  5,  and  %  ice -versa .  Thus ,  the 
records  in  Data  Files  3,4,  and  5  must  match  up  in-tex  number  by  index 
number,  representing  identical  platform  types  in  exactly  the  same 
sequence.  Thus  ail  three  files  must  contain  the  same  tenner  of 
records  Cup  to  a  maximum  of  hj. 

Note  that  two  implicit  decimals  are  specified  in  Figure  K -5  for  the 
data  parameter  NAECNP).  This  format  is  to  allow  better  accuracy  if 
the  average  number  of  new  antenna  elements  for  the  f riot  necessarily 
identical;  platforms  within  grouping  NP  ;s  not  an  integer. 

Again  the  first  column  in  Data  File  5  serves  as  at.  end -of -file 
designator.  Thus  an  asterisk  in  the  first  column  denotes  the 

end-of-file  in  the  same  manner  as  was  described  for  Data  File  4  ii. 
Sect  ion  10.2.2. 
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10.2.6  Platform  Deployment  at  Bases  -  Data  File  6 

Data  File  6  contains  all  of  the  values  of  the  matrix  variable 
NPLT(NP,NS),  the  number  of  platforms  of  type  NP  located  at  each  base 
of  type  NS.  Each  record  in  Data  File  6  gives  the  base  deployment 
information  pertaining  to  a  particular  platform  type  NP.  The 
designated  format  and  column  allocations  for  this  data  is  indicated 
in  Figure  10-6.  Note,  in  particular,  that  two  implicit  decimals  are 
allowed  in  each  NPLT(NP,NS)  field  to  allow  better  accuracy  in  the 
case  that  the  average  number  of  platforms  of  type  NP  located  at  a 
typical  base  within  grouping  NS  is  not  an  integer.  (An  explanation 
of  the  correct  interpretation  of  implicit  decimal  formatting  is 
given  in  Section  10.2.3.) 

The  platform  index  number  NP  which  appears  in  columns  2-4  again  must 
match  up  record  for  record  with  the  respective  index  numbers  used  in 
Data  Files  3,  4,  and  5,  in  the  manner  described  in  the  previous 
section . 

Again,  the  first  column  in  Data  File  6  serves  as  an  end-of-file 
designator.  Thus  an  asterisk  in  the  first  column  denotes  the 
end-of-file  in  the  same  manner  as  was  described  for  Data  File  2  in 
Section  10.2.2. 
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Data  File  7  lists  all  support  equipment  that  is  required  for 
intermediate  and  depot-level  corrective  maintenance  actions  on  ITEMs 
within  the  contractor's  SEEK  TALK  system  design.  Support  equipment 
which  may  be  required  for  organizational  maintenance  actions  only 
(e.g.,  removing  and  replacing  failed  LRUs  on-board  a  platform)  need 
not  be  included .  However,  as  mentioned  in  Section  8,  any  "tester" 
required  for  validating  the  functioning  of  adaptive  array  antennas 
should  be  included  here. 

This  file  contains  information  concerning  support  equipment  cost, 
maintenance,  development  and  type  (i.e.,  common/on-site,  procurable 
common,  or  peculiar).  SE  designated  common/on-site  must  appear  on 
the  Air  Force  -  provided  list.  The  designated  format  and  column 
allocations  for  this  data  is  indicated  in  Figure  10-7.  Each  record 
(punched  card)  in  Data  File  7  should  contain  all  data  pertaining  to 
a  particular  support  equipment  (SE)  type  L. 

In  particular,  the  SE  index  number  (i.e.,  value  of  L)  should  appear 
in  columns  2-4.  In  contrast  to  the  previous  data  files,  the  SE 
index  numbers  appearing  on  successive  records  in  Data  File  7  need 
not  be  consecutive,  and  the  first  index  number  need  not  be  1. 

Rather,  successive  SE  index  numbers  should  only  be  positive 
integers,  listed  in  increasing  order.  Thus  "gaps"  are  allowed  in 
successive  SE  index  numbers.  This  feature  allows  the  LCC  Model  user 
flexibility  in  making  changes  to  and/or  deletions  from  his  SE  list. 
Since  the  inputs  to  Data  File  7  are  all  contractor-provided,  it 
might  be  anticipated  that  changes  to  this  data  will  be  made  fairly 
frequently,  as  the  contractor  gains  more  information  regarding  his 
maintenance  requirements  or  possibly  wants  to  trade-off  alternate  SE 
configurations . 

In  addition,  the  maximum  SE  index  number  allowed  is  30.  Thus  a 
maximum  of  30  different  SE  types  may  be  represented  in  Data  File  7 
(in  which  case  the  index  numbers  would  have  to  be  consecutive 
integers  starting  with  1).  (See  comment  on  maximum  index  values  in 
Section  10 . 2 . 8A . ) 

Again,  the  first  column  in  Data  File  7  serves  as  an  end-of-file 
designator.  Thus  an  asterisk  in  the  first  column  denote0  the 

end-of-file  in  the  same  manner  as  was  described  for  Data  File  2  in 
Section  10.2.2. 
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1 0 . 2 . 8 A  ITEM  Equipment  Data  -  Data  File  8A 

Data  File  8A  contains  information  concerning  the  ITEM  equipment 
characteristics.  Each  record  (punched  card)  in  the  file  should 
contain  all  data  pertaining  to  a  particular  ITEM  type  I.  The  data 
input  parameters  which  should  be  listed  on  each  record  of  this  file, 
together  with  their  designated  formats  and  column  allocations  are 
indicated  in  Figure  10-8A. 

In  particular,  the  ITEM  index  number  (i.e.,  value  of  I)  should 
appear  in  columns  2-U.  As  is  the  case  for  the  SE  index  numbers  in 
the  previous  data  file,  the  ITEM  index  numbers  appearing  on 
successive  records  in  Data  File  8A  need  not  be  consecutive  and  the 
first  index  number  need  not  be  1.  Successive  ITEM  index  numbers 
should  only  be  positive  integers,  listed  in  increasing  order.  Thus, 
"gaps"  are  allowed  in  successive  ITEM  index  numbers.  Again  this 
feature  allows  the  LCC  Model  user  flexibility  in  making  changes  to 
and/or  deletions  from  his  ITEM  list.  Since  the  contractor  may  wish 
to  experiment  with  different  possible  design  configurations,  it  may 
be  that  Data  File  8A  will  undergo  fairly  frequent  revisons. 

The  maximum  ITEM  index  number  currently  allowed  is  120.  Thus  a 
maximum  of  120  different  ITEM  types  may  be  represented  in  Data  File 
8A  (in  which  case  the  index  numbers  would  have  to  be  consecutive 
integers  starting  with  1).  The  maximum  ITEM  index  number  was 
somewhat  arbitrarily  determined,  as  was  the  maximum  SE  index  number. 
Of  course,  these  maximum  values  directly  impact  the  core  storage 
requirements  of  the  LCC  Model.  If  the  contractor  is  presented  with 
any  difficulty  produced  by  these  maximum  index  values  being  either 
too  large  or  too  small,  he  should  contact  the  Contracting  Officer 
regarding  making  dimension  changes  to  the  LCC  Model. 

An  error  check  is  made  on  Data  File  8A  to  ensure  that  the  Lkl'(I)  and 
NHI(I)  values  given  for  each  ITEM  type  I  are  consistent.  Recall 
that  if  ITEM  type  I  is  an  LRU,  so  that  LRU(I)=1,  then  NHI(I)  must  be 
zero.  Conversely,  if  ITEM  type  I  is  not  an  LRU,  then  LRU(I)=0  and 
NHI(I)  must  equal  a  positive  integer  (i.e..  the  ITEM  index  number  of 
its  next  higher  LRU  assembly) .  See  Section  1!  . 3  t  or  a  discussion  of 
error  checks  and  messages. 

"implicit"  decimal  formatting  is  used  in  Data  File  H A  and  the  reader 
is  referred  to  Section  10.2.3  for  an  explanation  o!  the  t  >  lture 

Again,  the  first  column  in  Data  File  8A  serves  as  an  en;:-o; - t i le 
designator.  Thus  an  asterisk  in  the  first  column  denotes  the 

end-of-file  in  the  same  manner  as  was  described  ior  Ifit.i  File  2  in 
Section  10.2.2. 
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10.2.8B  LRU/SRL'  Cross  Reference  Data  -  Data  File  8B 

Data  File  8B  indicates  for  each  LRU  ITEM  how  many  units  that  each 
SRU  ITEM  type  goes  into  it  according  to  the  contractor's  design. 

This  information  is  required  for  conducting  the  repair  level 
analysis  (see  Section  7),  where  the  matrix  variable  QPA(IL,IS)  is 
used  to  mean  the  quantity  of  SRU  ITEM  type  IS  per  assembly  of  LRU 
ITEM  type  IL.  The  actual  input  of  this  information,  however,  is 
through  a  matix  in  pointer  form  as  described  below. 

Each  record  (punched  card)  in  File  8B  contains  all  the  information 
for  a  particular  LRU  ITEM  type  IL  regarding  the  make-up  of  its  SRUs  . 
The  LRU  ITEM  index  IL  is  given  in  columns  2-4.  The  number  of 
distinct  SRUs  which  it  contains  is  denoted  by  the  variable  N'DS(IL) 
and  is  given  in  columns  5-6.  The  index  numbers  of  these  distinct 
SRU  ITEMS  are  represented  in  Data  File  8B  by  the  variables 
ISRU(IL,K)  where  K  runs  from  1  to  NDS(IL). 

The  index  number  ISRU(IL,K)  should  represent  exactly  the  same  SRU 
ITEM  type  that  it  stood  for  in  Data  File  8A.  The  quantity  of  SRU 
ITEM  type  with  index  ISRU(IL,K)  in  each  LRU  ITEM  type  I  IL  is 
represented  by  the  variable  QPA(IL,K).  Mote  that  this  is  a 
different  interpretation  of  the  matrix  QPA  than  was  used  in  the 
Repair  Level  Analysis  Capability  of  the  LCC  Model.  For  example,  in 
Figure  10-8B,  QPA (1,2)  =  3  means  that  3  units  of  SRU  ITEM  type 
ISRU(1,2)  =  24  (not  type  K=2)  are  contained  in  an  LRU  ITEM  type  1. 
Thus,  K  does  not  stand  for  an  SRU  ITEM  index  number,  but  rather  only 
refers  to  the  order  of  the  SRU  ITEM  type  in  the  record  corresponding 
to  LRU  ITEM  type  IL. 

The  parameters  ISRU(IL,K)  and  QPA(IL,K)  must  be  input  in  pairs, 
according  to  the^ format  and  column  allocations  indicated  in  Figure 
10-8B.  When  there  are  fifteen  or  more  (up  to  thirty)  pairs  of  them 
(15$K$30)  for  an  IL,  the  second  line  of  the  record  can  be  used  with 
the  same  format  (13,  12)  repeating  right  from  column  one.  The  LRU 
ITEM  index  numbers  that  appear  in  columns  2-4  in  Data  File  8B  must 
represent  exactly  the  same  LRU  ITEM  types  that  they  stood  for  in 
Data  File  8A.  Note  that  there  should  be  exactly  one  record  in  Data 
File  8B  for  each  LRU  ITEM  type  (if  an  LRU  ITEM  type  has  no  SRUs,  it 
should  have  NDS(IL)=0)  and  that  the  records  should  be  sequenced  by 
LRU  ITEM  index  numbers  in  increasing  order  (gaps  allowed). 

Again,  the  first  column  in  Data  File  8B  serves  as  an  end-of-file 
designator.  Thus,  an  asterisk  in  the  first  column  denotes  the 

end-of-file  in  the  same  manner  as  was  described  in  Section  10.2.2. 
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10.2.9A  ITEM  Maintenance  Data  -  Data  File  9A 

Data  File  9A  contains  all  the  information  concerning  the  reliability 
and  corrective  maintenance  characteristics  of  each  ITEM  type.  Each 
record  (punched  card)  in  the  file  should  contain  all  data  pertaining 
to  a  particular  ITEM  type  I.  The  data  input  parameters  which  should 
be  listed  on  each  record  of  this  file,  together  with  their  desig¬ 
nated  formats  and  column  allocations  are  indicated  in  Figure  10-9A. 

The  same  ITEM  indexing  conventions  that  were  described  for  Data  File 
8A  also  apply  to  Data  File  9A.  In  addition,  the  ITEM  index  numbers 
appearing  in  columns  2-4  in  Data  File  9A  must  represent  exactly  the 
same  ITEM  types  that  they  stood  for  in  Data  File  8A.  Moreover,  each 
ITEM  type  which  is  represented  by  a  record  in  Data  File  8A  must  also 
be  represented  by  a  record  in  Data  File  9A,  and  vice-versa.  Thus, 
the  records  in  Data  Files  8A  and  9A  must  match  up  index  number  by 
index  number,  representing  identical  ITEM  types  in  exactly  the  same 
sequence.  In  fact,  an  error  message  will  be  printed  and  processing 
will  be  terminated  if  the  index  numbers  in  these  two  files  do  not  so 
match  (see  Section  10.3  for  a  discussion  of  error  messages). 

Clearly,  both  files  must  also  contain  the  same  number  of  records 
(with  a  maximum  ITEM  index  value  of  120). 

A  second  error  check  will  be  performed  to  ensure  that  a  non-zero 
value  for  PMTBF(  I ,  LE(N'P) )  is  input  in  Data  File  9A  whenever  an  ITEM 
of  type  I  is  installed  on  a  platform  with  operating  environment 
LE(NP)  (i.e.,  NITEM(l.NP)  ■  0.)  ,  where  LF.(M’)  =  1,  2,  3,  or  4, 
according  to  its  definition  given  in  the  Glossary.  If  an  ITEM  is 
never  used  in  a  given  environment,  however,  the  corresponding 
PMTBF( I , LE (NP) 1  value  may  be  entered  as  zero,  since  it  will  never  be 
used  in  any  LCC  Model  ca leu  1  at  ions . 

Finally,  if  RL(I)=0  a  third  error  cheek  will  be  performed  to  ensure 
that  the  RTS ( I ) ,  NRTS(I)  and  D’ND1  I  i  parameters  which  appear  on  each 
record  in  Data  File  9A  add  up  to  exactly  one  As  mentioned,  a  list 
and  discussion  of  all  error  messages  generated  by  the  LCC  Model  is 
given  in  Section  10.3. 

Note  if  RL(I)=1,2,  or  3,  then  the  program  will  calculate  RTSfli, 
NRTS(I>,  and  CONDtlj  using  Blki;  and  WEARiI  i  according  to  the  repair 
level  code  (as  shown  in  Table  '-111,  Section  ?.2i.  kecall  that 
WEAR(I)  is  the  fraction  of  removed  failures  ol  ITEM  type  1  which 
must  be  condemned  due  to  normal  wear-out  and  is  automatically  set 
equal  to  the  original  CQND(I  I  provided  by  the  contractor  in  Data 
File  9A.  RL(I  i  can  be  nominally  set  to  3  if  the  contractor  believes 
the  ITEM  of  type  I  should  be  discarded  even  it  WEAR(I)  <  1.  But 
RL(I)  must  be.  set  to  3  if  WEAR(I;  =  1. 
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The  first  column  in  Data  File  9A  again  serves  as  an  end-of-file 
designator.  Thus  an  asterisk  in  the  first  column  denotes  the 

end-of-file  in  the  same  manner  as  was  described  in  Section  10.2.2. 

The  user  should  recall  from  the  discussion  in  Section  6  that  the  LCC 
sensitivity  analysis  calculations  with  respect  to  RTS(I),  NRTS(I), 
and  C0ND(1)  assume  that  the  maintenance  data  given  for  all  repair 
level  decisions  in  Data  File  9A  represents  realistic  estimates. 

Thus,  for  example,  even  if  an  ITEM  type  I  is  intended  for  discard- 
on-failure,  realistic  estimates  for  BCMH(I),  BMH(l),  and  DMH(I) 
should  be  entered  in  the  data  file  for  LCC  sensitivity  analysis 
purposes . 


1 0 . 2 . 9 B  ITEM  Technical  Order ,  Training,  and  SE  Software  Deve  lopment 
Data  -  Data  File  9B 


Data  File  9B  contains  all  the  information  regarding  the  technical 
order  page  and  type  1  training  time  requirements  as  well  as  the  SE 
software  development  cost  and  its  breakdown  for  each  ITEM  type. 

Each  record  (punched  card)  in  the  file  should  contain  all  data 
pertaining  to  a  particular  ITEM  type  I.  The  data  input  parameters 
which  should  be  listed  on  each  record  of  this  file,  together  with 
their  designated  formats  and  column  allocations  are  indicated  in 
Figure  10-9B. 

Exactly  the  same  ITEM  indexing  conventions  that  were  described  for 
Data  File  9A  apply  to  Data  File  9B.  One  can  simply  refer  to  Section 
10.2.9A  for  a  detailed  description. 

The  first  column  in  Data  File  9B  again  serves  as  an  end-of-file 
designator.  Thus,  an  asterisk  in  the  first  column  denotes  the 

end-of-file  in  the  same  manner  as  was  described  in  Section  10.2.2. 
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10.2. 10  ITEM/SE  Cross  Reference  Data  -  Pat a  F i 1  e 10 

Data  File  10  indicates  which  pieces  of  support  equipment,  and  how 
many,  are  required  for  intermediate  and  depot-level  corrective 
maintenance  on  each  ITEM  type  I.  Careful  attention  should  he  paid 
to  the  instructions  for  filling  out  this  data  file  for  the  following 
reason:  While  the  matrix  variables  SECODE(I.L)  aim  A(1,L)  appearing 
in  Sections  5  and  *>  are  treated  as  separate  variables,  they  are 
actually  only  separate  digits  of  one  variable,  QSA(I,L). 

Furthermore,  the  matrix  QSA(I,L)  must  be  input  in  Data  File  10  in 
pointer  form . 

The  matrix  QSA(I,L)  is  input  in  "pointer  form”  in  Data  File  10  using 
the  following  conventions:  Each  record  (.punched  card)  in  the  file 
contains  all  SE  requirements  for  a  particular  ITEM  type  I,  whore  tin- 
index  I  is  given  in  columns  2-4.  The  number  of  different  SE  types 
(i.e.,  different  values  of  L)  utilized  in  the  maintenance  of  ITEM 
type  I  is  represented  by  the  variable  NJA(I),  whose  value  should  be 
given  in  columns  3-7  (and  may  not  exceed  8).  Tin-  index  numbers  of 
these  different  SE  types  are  then  represented  in  Data  File  10  by  the 
values  of  the  parameters  A ( I , K )  where  the  K  runs  from  1  to  NJA(I). 

The  index  number  Ail , K 1  should  represent  the  same  SE  type  that  it 
stood  for  in  Data  File  7.  (Note  that  this  is  a  different 
interpretat ion  of  the  matrix  A  than  was  used  in  the  LCC  Model 
Equations.)  Thus,  A ( I , 1 )  is  the  i  iidex  number  of  the  first  SE  type 

required  in  the  repair  of  ITEM  type  i,  At  1,2)  is  the  index  number  of 

the  second  SE  type  required,  and  so  on. 

The  type  of  maintenance  action  on  ITEM  type  I  for  which  SF.  type 
A(I,K)  is  required  (denoted  in  Section  4  by  SECODE )  and  the  quantity 
(i.e.,  number  of  copies)  of  this  SE  type  required  for  each  such 
maintenance  action  (denoted  in  Section  4  by  A)  are  given  by  the 
hundreds  and  units  digits  of  the  parameter  QSA(I.K).  Thus  in  the 
example  in  Figure  10-10,  QSA(1,3)=101  means  that  1  copy  of  SE  type 
A(l,3)=4  is  required  for  repair  but  not  base  bench  check  of  ITEM 
type  1.  (Note,  in  particular,  that  the  data  given  by  QSA(I,K)  does 
not  correspond  to  SE  type  K,  i.e.,  K  does  not  stand  for  an  SE  index 

number,  but  rather  refers  only  tc  the  order  o:'  the  SE  type  in  the 

record  corresponding  to  ITEM  type  I .  ) 

The  parameters  All  ,  K )  and  QSA(I,K)  must  be  input  in  pairs,  according 
to  the  format  and  column  allocations  indicated  in  Figure  10-10.  The 
ITEM  index  numbers  that  appear  in  columns  2-4  in  Data  File  10  must 
represent  exactly  the  same  ITEM  types  that  they  stood  for  in  Data 
Files  8A  and  9A  8  B .  Moreover,  each  ITEM  type  which  is  represented 
by  a  record  in  Data  Files  8A  and  9A  8  B  must  also  be.  represented  by 
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Figure  lo-lu,  Item/SF.  Cross  Reference  -  Data  File  10  Comply  with  Format  (A] 


a  record  in  Data  File  10,  and  vice-versa.  i 1 f  an  ITEM  type  I 
requires  no  support  equipment  tor  its  repair  then  the  user  should 
set  NJA(I)=0.)  Thus,  the  records  in  Data  Files  8A,  9A  &  B,  and  10 
must  match  up  index  number  by  index  number,  representing  identical 
ITEM  types  in  exactly  the  same  sequence.  In  fact,  an  error  mesage 
will  be  generated  and  processing  will  be  terminated  if  the  ITEM 
index  numbers  in  ttiese  files  do  not  so  match.  i  See  Section  10.  'i  for 
a  discussion  of  error  messages.) 

In  particular  then,  any  addition  or  deletion  of  ITEMs  made  to  any 
one  of  the  Data  Files  8A,  9A  i,  B,  10  lor  11  i  must  be  made  to  the 
other  four  files  also. 

Note  also  that  if  any  adaptive  array  antenna  "tester"  is  required 
(so  that  it  should  have  been  listed  in  Data  File  7),  then  it  should 
be  associated  in  Data  File  10  with  at  least  one  ITEM  from  the 
adaptive  array  antenna  assembly. 

The  first  column  in  Data  File  10  serves  as  an  end-of-file 
designator.  Thus,  an  asterisk  in  the  first  column  denotes  the 

end-of-file  in  the  same  manner  as  was  described  in  Section  10.2  2. 
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10.2.11  ITEM  Configurations  for  Different  Platforms  -  Data  File  11 

Data  File  11  consists  of  all  of  the  values  of  the-  matrix  variable 
NITEMR ( 1  ,NP)  .  It  is  the  average  number  of  ITF.Ms  of  type  1  that  are 
to  be  installed  on  each  platform  within  grouping  NP  if  I  is  an 
integration  ITEM.  For  other  ITEMs,  it  is  the  average  number  of 
ITEMs  of  type  I  installed  in  each  terminal  on  platforms  within 
grouping  NP.  Each  record  (punched  card)  in  Data  File  11  contains 
all  values  which  correspond  to  a  particular  ITEM  type  I,  where  tin- 
index  I  must  appear  in  columns  2-4.  Since  there  is  a  m  iximum  of  8 
different  platform  groupings  NP  currently  allowed  in  the  l.CC  Model, 
each  record  in  the  file  then  contains  the  values  NITEMK(I,1:  through 
NITEMR (I ,8) . 

Note  in  Figure  10-11  that  the  format  for  entering  each  NITEMR !.  i  .NP ) 
value  specifies  two  implicit  decimal  places.  This  format  is 
utilized  because  of  the  fact  that,  while  platforms  included  within  a 
particular  platform  grouping  NP  are  of  a  similar  type  and  function, 
they  are  not  all  exactly  the  same.  Thus  NITEMRi 1 ,NP)  should  be 
determined  as  a  true  average  number  and  its  value  may  very  well  :.c. 
be  an  integer.  (See  Section  10.2.3  for  a  discussion  of  implicit 
decimal  formatting.) 

The  ITEM  index  numbers  that  appear  in  columns  2-4  in  Data  File  11 
must  represent  exactly  the  same  ITEM  types  that  they  stood  icr  in 
Data  Files  8A,  9A  Si  B,  and  10.  In  fact,  all  the  conventions 
regarding  ITEM  index  numbers  that  were  described  for  those  files 
apply  equally  well  here.  Thus,  the  records  in  Data  Files  SA.  l|A  a 
B,  10  and  11  must  match  up  index  number  by  index  number, 
representing  identical  ITEM  types  in  exactly  the  same  sequence. 
Again,  an  error  message  will  be  generated  and  processing  will  be 
terminated  if  these  ITEM  index  numbers  do  not  so  match. 

As  mentioned  in  the  previous  section,  any  addition  or  deletion  of 
ITEMs  to  any  one  of  the  Data  Files  BA,  9A  4  B,  10  or  11  must  thus  be 
made  to  the  other  four  files  also.  However,  for  trade-off  studies, 
say  performed  in  an  "interactive"  computer  session,  one  can 
effectively  delete  an  ITEM  type  I  from  his  svstem  design  by  set ; iug 
NITEM(I,SP;  =  C  for  all  values  of  NT  (without  cnanging  am  oilier 
ITEM  data  in  the  otiier  files;. 

Again,  the  first  column  in  Data  File  11  serves  as  an  enu-of-file 
designator.  Thus  an  asterisk  in  the  lirst  column  denotes  the 

end-of-file  in  the  same  manner  as  was  described  in  Section  10.2.4. 
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There  are  two  different  categories  of  error  civ  ks  w!: ich  are  made  by 
the  LCC  '■lode  1  .  Tie-  error  checks  in  tie-  first  .  ilcgory  are  related 
to  the  index  numbers  used  on  the  records  the  st  md.ird  Data  Files 
2  through  11.  These  error  checks  and  issn  :  ,t  ed  error  messages  will 
be  described  first  in  this  section.  The  error  !.••;. ks  in  ttie  second 
category  are  all  related  to  the  v  lines  of  t  he  a.:t inputs  to  tie-  LCC 
Model.  These  error  checks  will  be  des  ribed  is.  the  second  part  of 
this  section. 


Any  error  messages  resulting  from  error  die  ks  ::  :<•<•  on  the  index 
numbers  of  input  records  will  be  printed  at  '  s  t  ririn.l 

during  his  interactive  input  sequence  at  the  i  in:  imiie  i: 
preceding  the  NAMED  I  ST  routines  described  .  n  avail  in  Se..i  n: 
below).  If  off-line  output  has  been  re.p;e..;  e.i  i.y  the  user,  then 
these  error  messages  will  liso  appear  .  n  tfn-  I'-liie  printer. 
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requested  by  the  user,  then  these  error  messages  will  also  appear  or. 
the  off-line  printer.  The  LCC  Mo. lei  will  not  be  processed  if  any 
index  number  errors  occur  on  data  records.  However,  the  user  will 
still  be  allowed  to  complete  the  inter.!,.;  ire  NAME LISTs  in  this  case 
so  that  he  can  receive  the  printout  of  any  error  messages  concerning 
the  values  of  data  inputs.  Thus,  the  user  does  not  have  to  wait 
until  he  has  fixed  up  his  index  number  errors  before  he  is  alerted 
to  additional  errors  in  the  values  of  his  data  inputs.  In  add i t. i on , 
the  first  12  output  tables  of  the  LCC  Model,  which  essentially 
represent  an  echo  print  of  the  12  input  data  tiles,  will  always  be 
printed  out  off-line,  as  an  aid  in  debugging  data  input  errors. 

If  any  data  input  error  messages  occur.  tii'-u.  after  the  interactive 
NAME LISTs  have  mien  entered  and  any  dit.:  illicit  value  error  messages 
have  been  printed,  the  message  "i’KCCKAM  FT;  IF  bill  TO  f  NT.KKXX  :  HNKCRS 
ON  INPIT".  where  NKKRXX  equals  tn»  number  oi  errors  winch  have 
occurred . 

We  now  discuss  tie-  specific  error  messages  resulting  t  rom  error 
checks  on  index  numbers  of  input  records.  ;im  error  message 
concerning  the  index  number  of  records  in  Data  Files  2  t.h rough  11 
will  identify  the  device  cnanne  i  numbei  or  inline  of  the  input  data 


file  in  which  the  error  occurs.  (See  Section  10.1  for  these  channel 
numbers.)  We  will  list  and  describe  these  error  messages  below. 


(1)  UNIT  (XX)  ERROR:  END  OF  FILE  CARD  NOT  FOUND  AFTER  MAXIMUM 
NUMBER  OF  CARDS  WERE  READ  IN: 

This  error  message,  refers  to  the  data  file  with  channel  number  (XX) 
and  indicates  either  that  there  are  too  many  records  (punched  cards) 
listed  in  the  file  or  that  the  end-of-file  card  (i.e.  ,  a  record  with 
an  asterisk  "•••"  in  the  first  column  and  all  other  columns  blank) 
does  not  appear  after  the  maximum  number  of  records  have  been  read 
in . 

The  maximum  numbers  of  records  allowed  in  each  of  the  Data  Files  2 
through  11  are  defined  as  follows:  Data  File  2  contains  records 
which  are.  indexed  by  Base  type  NS.  Base-specific  input  parameters 
have  an  array  dimension  maximum  of  8,  hence  at  most  8  records  may 
appear  in  this  file.  Data  Files  3,  4,  5  and  b  contain  records  which 
are  indexed  by  Platform  type  NP.  Since  ail  Platform-specific  input 
parameters  have  an  array  dimension  maximum  of  o,  at  most  6  records 
may  appear  in  these  files.  Data  File  7  contains  records  which  are 
indexed  by  Support  Equipment  type  L.  Since  all  SE-specific  input 
parameters  have  an  array  dimension  maximum  of  30,  at  most  30  records 
may  appear  in  this  file. 

The  Data  Files  8A,  9A  8  B,  10,  and  11  all  contain  records  which  are 
indexed  by  ITEM  type  I.  Currently,  all  ITEM-specif ic  input 
parameters  have  an  array  dimension  maximum  of  120.  Data  File  8A 
then  may  have  at  most  (and  up  to)  120  records.  However,  the  number 
of  records  contained  in  Data  File  8A  then  sets  the  maximum  number  of 
records  that  may  be  entered  in  Data  Files  9A  &  3,  10,  and  11.  Thus, 
for  example,  if  Data  File  8A  contains  only  60  records,  then  none  of 
the  Data  Files  9A  c*  B,  10,  or  11  may  contain  more  than  b0  records. 

As  mentioned  in  Sections  10.2.8A  through  10.2.11,  the  ITEM  index 
numbers  used  on  successive  records  within  Data  Files  8A ,  9A  8  B,  10, 
and  11  must .  in  fact,  match  up  record  by  record,  representing 
exactly  the  same  ITEM  types  in  exactly  the  same  sequence .  Since 
Data  File  8A  is  read  in  first,  it  thus  sots  the  ITEM  indexing 
standard  against  which  Data  Files  9A  c  E,  30.  and  11  are  tested. 

The  following  set  of  error  messages  all  relate  to  this  ITEM  index 
number  testing  on  Data  Files  9A  6  B,  10.  and  13. 

(2)  ITEM  MAINT.  FILE  CONTAINS  FEWER  ITEMS  THAN  ITEM  EQUIP.  FILE 

(3)  ITEM  X-REF.  FILE  CONTAINS  FEWER  ITEMS  THAN  ITEM  EQUIP.  FILE 


(4)  ITEM  CONFG .  FILE  CONTAINS  FEWER  ITEMS  THAN  ITEM  EQUIP.  FILE 

Error  messages  (2),  (3)  and  (4)  are  self-explanatory  and  indicate, 
respectively,  that  Data  File  9A  &  B,  10,  or  11  contains  fewer  ( ITEM- 
indexed 1  records  than  Data  File  8A. 

(5)  INDEXING  IN  ITEM  MAINTENANCE  DOESN'T  MATCH  ITEM  EQUIPMENT 

(6)  INDEXING  IN  ITEM  X-REFERNC.  DOESN'T  MATCH  ITEM  EQUIPMENT 

(7)  INDEXING  IN  ITEM  CONFGURATN .  DOESN'T  MATCH  ITEM  EQUIPMENT 

Error  messages  (5),  (6),  and  (7)  indicate  that  the  ITEM  index 
numbers  used  on  successive  records  in,  respectively,  Data  File  9A  i* 
B,  10,  or  11  do  not  match  up,  record  by  record,  with  the  ITEM  index 
numbers  used  on  successive  records  in  Data  File  8A . 

We  next  discuss  the  error  messages  resulting  from  error  checks  on 
the  values  of  data  input  parameters.  We  list  these  below. 

(8)  INPUT  ERROR:  RTS  +  NRTS  +  COND  <>  1  FOR  ITEM  TYPE  (XX). 

The  ITEM  specific  parameters  RTS(l),  NRTS(I)  and  COND(I),  which, 
represent  fractional  repair  level  allocations  and  are  entered  in 
Data  File  9A,  must  sum  to  unity  for  each  ITEM  type  I  with  RLi I  )=0. 

If  this  condition  does  not  hold  for  a  given  ITEM  type  1  =  XX,  then 
error  message  (8)  will  be  printed. 

(9)  INPUT  ERROR:  INDENTURE  LEVEL  INDICATORS  (LRU  &  NHI i  NOT 
CONSISTENT  FOR  ITEM  TYPE  (XX) 

If  an  ITEM  type  I  is  an  LRU,  i.e.,  LRU  Cl)  =  1,  then  the  next  higher 
assembly  indicator,  NH 1(1),  must  be  set  to  zero.  Conversely,  if 
ITEM  type  I  is  an  SRU,  i.e.,  LRU(I)  =  0,  then  NHI (I)  must  equal  the 
non-zero  ITEM  index  number  of  its  next  higher  assembly.  If  either 
of  these  conditions  fail  to  hold  for  a  given  ITEM  type  I  =  XX,  then 
error  message  (9)  will  be  printed.  (Note:  LRU(Ii  and  NKIfll  are 
both  contained  m  Data  File  8A . 

(10)  INPUT  ERROR:  PMTBF  CANNOT  BE  ZERO  FOR  ITEM  TYPE  (XX)  IN 
OPERATING  ENVIRONMENT  ( YY  !  . 

As  discussed  in  Section  1G.2.9A,  if  an  ITEM  of  type  I  is  installed 
on  a  platform  of  type  NP,  i .  e .  .  NITEMil.NP  -•  U.  then  the  mean  time 
between  failures  for  that  ITEM  type  operating  in  the  environment  of 
platform  type  NP,  denoted  PMTBFi I . LE ( NP)  i  ,  cannot  be  given  a  zero 
value  in  Data  File  9A.  If  this  condition  is  violated  for  an  ITEM 
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-ype  I  =  XX  operating  in  environment  LE(NP)  =  YY ,  then  error  message 
(.10)  will  be  printed,  i.e.,  in  this  case  PMTBF(XX,YY)  will  not  be 
allowed  to  be  zero.  Note  that  there  is  sufficient  space  allowed  in 
Data  File  9A  to  indicate  very  low  failure  rates  (i.e.,  high  PMTBFs), 
if  they  can  be  justified. 


10.4  Operation  of  the  LCC  Program  in  Interactive  Mode 


The  SEEK  TALK  FSF.D  Phase  LCC  Model  has  been  primarily  designed  for 
operation  in  interactive  mode.  No  special  procedures  are  required 
of  the  user  to  operate  the  LCC  Model  in  interactive  mode.  There 
are,  however,  a  few  extra  stepa  which  are  necessary  to  convert  the 
model  to  batch  mode  and  these  steps  are  discussed  in  Section  10.5. 


After  the  user  has  prepared  Data  Files  1  through  11  and  has 
initiated  a  run  of  the  LCC  Model,  he  must  respond  through  his 
terminal  to  several  computer-prompted  questions  and  he  must  also 
complete  three  separate  NAMELIST  data  input  routines.  This  section 
gives  the  specific  details  necessary  for  the  user  to  perform  his 
terminal  inputs  properly.  The  discussion  below  will  relate  to  the 
sample  interactive  sequence  in  Figure  10-12,  given  at  the  end  of 
this  section  (beginning  on  page  212).  For  illustrative  pruposes, 
the  computer-prompted  questions  and  directives  appear  in  capital 
letters  and  the  user  responses  and  inputs  appear  in  small  letters. 


After  a  run  of  the  LCC  Model  has  been  initiated  by  the  user,  the 
computer  first  asks  the  user  whether  he  wants  MAXIMUM  or  MINIMUM 
PROMPTING,  i.e.,  a  maximum  or  minimum  amount  of  instruction  by  the 
computer  to  the  user.  These  prompting  instructions  relate  to  the 
current  values  of  input  and  control  variables  and  the  purposes  of 
the  three  separate  NAMELIST  routines.  The  example  in  Figure  10-12 
below  shows  the  maximum  prompting  instructions.  Under  minimum 
prompting,  part  of  these  instructions  would  not  appear. 


One  feature  of  the  prompting  questions  is  that  if  the  user  requests 
maximum  prompting  on  his  initial  run  (or  any  subsequent  rerun)  of 
the  LCC  Model,  then  he  will  be  asked  on  his  next  interactive  rerun 
whether  he  wants  maximum  or  minimum  prompting  again.  However,  if  a 
user  requests  minimum  prompting  on  one  run.  then  the  rr.odei  will 
automatically  assume  that  he  wishes  minimum  prompting  on  the  next 
(and  all  subsequent)  interactive  reruns  of  the  model.  To  change 
from  minimum  prompting  to  maximum  prompting,  the  user  must  exit  from 
the  LCC  Model  and  then  reinstate  the  model  as  he  did  for  his  initial 
run . 


The  next  two  computer  prompted  questions  in  the  example  allow  the 
user  to  designate  whether  he  wants  the  output  of  the  LCC  Model  to  go 
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to  his  terminal  and/or  to  the  off-line  printer.  As  indicated  in 
Figure  10-12,  the  user  may  direct  either  FULL,  PARTIAL,  OR  NONE  of 
the  output  to  the  off-line  printer.  FULL  output  consists  of 
thirteen  Inpui.  Tables  which  echo  the  thirteen  data  files,  seven  LCC 
Output  Tables,  and  an  LCC  Sensitivity  Analysis  Table.  PARTIAL 
output  consists  of  only  the  first  two  LCC  Output  Tables  arid  Output 
Table  6.  Output  directed  to  the  user's  terminal,  if  requested, 
consists  of  Output  Table  1,  a  slightly  condensed  version  of  Output 
Table  6,  and  an  LCC  Sensitivity  Analysis  Table.  These  output  tables 
are  discussed  fully  in  Section  10.6  and  a  full  set  of  illustrative 
output  tables  is  also  presented  in  Appendix  II. 

If  the  user  directs  that  the  output  of  the  LCC  Model  should  gc  to 
the  off-line  printer,  then  the  next  computer  instruction  printed  is 
"SUBMIT  A  TITLE  FOR  THIS  RUN:”.  The  user  may  then  designate  his 
current  run  with  a  title  consisting  of  at  most  28  characters.  This 
title  will  appear  on  the  header  to  the  off-line  output  when  the 
current  run  is  processed.  The  differing  titles  of  successive 
interact ive  reruns  of  the  LCC  Model  will  help  the  user  sort  out  the 
output  from  the  off-line  printer.  If  output  is  not  to  be  printed 
off-line,  then  a  title  will  not  be  requested  by  the  LCC  Model. 

The  user  then  proceeds  to  the  three  NAMELIST  routines.  Before  he 
enters  these  routines,  the  computer  prints  out  the  instruction,  "SET 
EXITXX=1  IN  ANY  NAMELIST  IF  YOU  WANT  TO  EXIT.”  This  instruction 
means  that  the  user  can  exit  from  his  current  run  of  the  LCC  Model 
during  the  execution  of  any  of  three  NAMELIST  routines  by  typing 
EXITXX=1  as  a  data  input  to  that  NAMELIST.  When  the  NAMELIST  is 
then  entered,  the  processing  of  the  LCC  Model  is  bypassed  and  the 
computer-prompted  question,  "ANOTHER  RUN  (Y  OR  N)?"  is  immediately 
returned.  This  option  allows  the  user  the  flexibility  to  terminate 
his  current  run  and  either  re-initialize  his  next  run  or  exit  from 
the  LCC  Model  altogether.  This  option  would  be  useful,  for  example, 
if  the  user  were  to  decide,  during  one  of  the  NAMELIST  routines, 
that  he  wanted  to  change  his  output  designations  in  the  preceding 
computer-prompted  questions. 

Next  in  Figure  10-12,  a  computer-prompted  explanation  of  NAMELIST 
/ GO  1 /  is  printed.  As  indicated  in  this  explanation,  NAMELIST  'GDI/ 
contains  all  data  input  variables  from  Data  Files  1  through  11  that 
begin  with  the  letters  A  through  M.  Before  the  first  execution  of 
NAMELIST  /G01/',  these  variables  are  set  equal  to  the  values  entered 
in  the  data  input  files.  To  use  these  values,  the  user  need  only 
submit  an  empty  NAMELIST  / GQ1/.  However,  he  may  override  fi.e., 
overwrite)  the  values  assigned  by  the  input  files  to  any  of  the 
NAMELIST  /G01/  variables  land  only  these  variables)  by  making  the 
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proper  assignment  in  this  NAMELIST.  Note  that  any  NAMELIST  command 
must  be  preceded  by  a  space  as  shown  in  Figure  10-12. 

Next  the  user  must  enter  NAMELIST  /G02/ .  As  indicated  in  Figure  10- 
12,  NAMELIST  /G02/  performs  exactly  the  same  function  as  NAMELIST 
/G01/,  except  that  NAMELIST  /G02/  contains  all  data  input  variables 
from  Data  Files  1  through  11  that  begin  with  the  letters  N  through 
Z. 

As  an  example,  if  the  user  wishes  to  make  changes  to  the  following 
data  input  parameters:  BMH(4)  =  1.5,  KTSC5)  =0.,  CON'D  (5)  =1.,  FR 
=  1.25,  then,  as  indicated  in  Figure  10-12,  he  should  enter  BMH(*+)  = 
1.5,  CON'D (5 )  =  1.  in  NAMELIST  /G01/  and  RTS (5  )  =  0 .  ,  XFR  =  1 . 25  in 
NAMELIST  /G02/.  All  other  data  input  parameters  will  retain  the 
values  that  they  were  given  in  the  Data  Files.  More  extensive  and 
sophisticated  entries  can,  of  course,  be  made  in  NAMELlSTs  / GO  1 /  and 
/G02/ ,  in  accordance  with  the  user’s  NAMELIST  capability.  Again,  we 
emphasize  that  the  NAMELIST  format  used  in  the  example  in  Figure  10- 
12  may  not  correspond  to  the  format  necessary  at  the  user's  computer 
installation.  The  user  must  determine  his  required  NAMELIST  format 
from  his  installation's  FORTRAN  manual. 

After  the  user  enters  NAMELlSTs  /G01/  and  /GQ2/,  t.ie  computer  then 
prints  out  the  prompting  for  NAMELIST  /SENS/.  This  NAMELIST 
controls  the  output  of  the  LCC  Sensitivity  Analysis  calculations. 

As  indicated  in  the  computer  prompting,  the  model  will  always  output 
at  the  user's  terminal  the  LCC  sensitivity  calculations  with  respect 
to  the  global  parameters  (listed  in  Table  6-1  in  Section  6.1).  For 
the  ITEM -spec i f ic  parameters  for  which  LCC  sensitivity  analysis  is 
provided,  the  user  must  input  values  for  the  control  variables  of 
the  form  LDXXX  i n  NAMELIST  /SENS/  to  indicate  the  number  of  imost 
significant)  sensitivity  calculations  that  should  be  printed  at  Lis 
terminal  for  each  of  the  ITEM-spec i f ic  factors  XXX(I).  Thus,  in  the 
first  run  of  Figure  10-12,  the  NAMELIST  /SENS/  inputs  direct  that 
the  6  most  significant  calculations  for  each  of  the  factors  FR  ('ll, 
L’P(I),  and  SRL(Ii  be  printed.  Because  the  user  did  not  submit  a 
non-zero  value  for  any  oLher  sensitivity  control  variable  LDXXX,  LCC 
sensitivity  calculations  for  the  other  ITEM-specif ic  factors  will 
not  appear  at  the  user’s  terminal.  Note  that  no  index  1  is  used 
with  the  LDXXX  variables.  Thus,  we  set  LDFR=6  and  not  LDFR(1  =6. 
Note  that  the  factor  SRl.'fl;.  discussed  in  Section  o,  3.  is  included 
with  the  other  ITEM-specif ic  factors  which  are  listed  in  Table  t>  - 1 . 

The  amount  of  LCC  Sensitivity  Analysis  printed  off-line  is 
determined  by  the  values  of  the  control  variables  LDXXX  and  the 
control  variable  LDERV.  The  variable  LDERY  is  also  included  in 
NAMELIST  /SENS/  where  it  may  be  set  equal  to  the  minimum  number  of 


LCC  sensitivity  calculations  that  the  user  wishes  to  be  printed  in 
"hard-copy"  off-line  for  each  of  the  eight  ITEM-speci f ic  factors. 

The  actual  number  of  sensitivity  calculations  for  a  particular  ITEM- 
specific  factor  that  will  be  printed  off-line  would  then  be  equal  to 
the  maximum  of  LDERY  and  the  value  of  LDXXX  for  that  factor.  For 
example,  if  LDERV=12  and  LDUP=6 ,  then  the  12  most  significant  UP(I) 
calculations  would  be  printed  out  off-line  and  the  6  most 
significant  UP(I)  calculations  would  be  printed  out  at  the  user's 
terminal . 

The  user  should  take  care  that  none  of  the  values  of  the  control 
variables  LDERV  and  LDXXX  exceed  the  number  of  different  ITEM  types 
within  his  system  design.  An  error  will  occur  in  the  processing  of 
the  LCC  Model  if  this  condition  is  violated. 

In  addition,  since  the  LCC  sensitivity  calculations  for  any  one  of 
these  eight  ITEM-speci f ic  factors  is  printed  out  in  a  format  of  6 
per  line  at  the  user  terminal,  the  values  of  LDXXX  specified  by  the 
user  might  as  well  be  multiples  of  6  to  maximize  the  output  per 
terminal  line;  and,  since  these  calculations  are  printed  out  in  a 
format  of  12  per  line  on  the  off-line  printer,  the  specified  value 
of  LDERV  might  as  well  be  a  multiple  of  12. 

If  LDERV  is  not  assigned  a  value  in  NAMELIST  /'SENS/,  then  it 
"defaults"  to  a  value  of  12.  Thus,  the  effect  of  the  input  to 
NAMELIST  /SENS/  in  the  first  run  in  Figure  10-12  below  is  to  direct 
that  the  12  most  significant  calculations  for  each  ITEM-specif ic 
factor  be  printed  out  off-line. 

For  a  discussion  of  how  "most  significant"  LCC  sensitivity 
calculations  are  defined,  the  reader  should  refer  to  Section  6.1 
(immediately  before  the  CAUTIONS)  and  (for  SRU(I))  to  Section  6.3. 

The  user  may  also  input  a  value  for  the  variable  FINC  in  NAMELIST 
/SENS/.  As  described  fully  in  Section  6,  the  value  of  FINC 
represents  the  fractional  increase  in  each  factor  undergoing 
sensitivity  analysis  that  is  used  to  determine  the  change  in  LCC. 

If  FINC  is  not  assigned  a  value  in  NAMELIST  /SENS/,  then  it 
"defaults"  to  a  value  of  .25  las  in  the  first  run  below). 

As  soon  as  NAMELIST  /SENS'  is  entered,  the  model  computes  the  LCC, 
including  Sensitivity  Analysis  calculations.  Then  before  the  output 
of  any  data  (and  assuming  no  errors  have  occurred  m  processing  the 
LCC  Model),  the  computer  prints  out  the  message  "LCC  COMPLETED"  and 
the  instruction  "IF  YOU  WISH  TO  EXIT,  HIT  -E-,  THEN  HIT  -RETURN-; 
OTHERWISE  ADJUST  TERMINAL  TO  NEW  PAGE  AND  HIT  -RETURN-".  The.  first 
part  of  this  instruction  tells  the  user  how  to  exit  from  his  current 
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LCC  Model  run  without  having  to  wait  for  the  output  of  the  run  to  be 
printed.  Typing  "E"  and  then  "RETURN'"  has  the  same  effect  at  this 
point  as  entering  "EXITXX=l"  in  any  of  the  NAMELISTs  above.  Thus, 
if  the  "E-RETURN"  option  is  exercised,  then  no  output  will  be 
printed,  either  at  the  user's  terminal  or  on  hard-copy  on  the  off¬ 
line  printer.  Otherwise,  to  receive  the  LCC  output  display,  the 
user  may  at  this  point  adjust  his  terminal  to  a  new  page  (before 
performing  a  carriage  return)  to  enhance  the  readability  of  the 
output  tables . 

LCC  Output  Tables  1  and  6  will  then  be  printed  at  the  user's 
terminal.  Since  Output  Tables  1  and  6  (as  well  as  all  other  output 
tables)  will  be  explained  in  detail  in  Section  10.6,  we  have  left  it 
out  of  Figure  10-12.  After  these  LCC  output  tables  are  printed  and 
before  the  LCC  Sensitivity  Analysis  calculations  are  displayed,  the 
instruction  "IF  YOU  WISH  TO  EXIT,  HIT  -E-,  THEN  HIT  -RETURN-; 
OTHERWISE,  ADJUST  TERMINAL  TO  NEW  PAGE  AND  HIT  -RETURN-"  is  again 
printed  out  at  the  terminal.  This  instruction  has  the  same  effect 
at  this  point  as  was  described  for  its  first  occurrence.  A  carriage 
return  response  to  this  instruction  will  cause  a  table  of  LCC 
Sensitivity  Analysis  calculations  to  be  printed  at  the  terminal. 
Again,  since  this  output  will  also  be  explained  in  Section  10.6,  we 
have  left  it  out  of  Figure  10-12. 

There  are  two  possible  variations  that  can  occur  in  the  two  displays 
of  the  last  instruction  mentioned  above.  First,  if  output  is  not 
requested  at  the  terminal,  then  this  instruction  will  appear  only 
once  (immediately  after  "LCC  COMPLETED").  Secondly,  under  "MINIMUM" 
prompting,  only  the  last  half  of  this  instruction  will  be  printed. 

After  the  printout  of  the  LCC  Sensitivity  Analysis  Table  has  been 
completed,  the  computer-prompted  question,  "ANOTHER  RUN  (Y  or  N}-?", 
is  printed  at  the  user's  terminal.  An  "N"  response  allows  the  user 
to  exit  from  the  LCC  Model  computer  program.  A  "Y"  response  allows 
the  user  to  rerun  the  LCC  Model  beginning  with  his  interactive 
terminal  inputs.  Figure  10-12  below  also  illustrates  a  typical 
interactive  rerun. 

On  any  interactive  rerun  of  the  LCC  Model,  all  overwritten  values  of 
NAMELIST  'G01'  and  G02'  variables  are  retained  from  previous  runs. 
In  particular,  this  fact  holds  true  even  if  a  previous  run  was 
terminated  by  executing  the  "EXITXX=l"  option  in  any  NAMELIST.  In 
this  case,  all  inputs  to  any  of  the  three  NAMELISTs,  either 
preceding  or  following  the  EXITXX=1  input,  are  retained  for  the  next 
run . 


209 


After  a  "Y"  response  to  the  "ANOTHER  RUN'?"  question,  the  computer 
prompts  the  question,  "AT  THIS  POINT  VARIABLE  VALUES  ARE  AS  THEY 
WERE  AFTER  THE  LAST  NAMELIST  WERE  SUBMITTED.  DO  YOU  WISH  TO  RESET 
NAMELISTS  /GOl/  AND  /G02/  VARIABLES  TO  THE  VALUES  FOUND  IN  THE  INPUT 
FILES  (Y  OR  N)-?".  A  "Y"  response  to  this  question  directs  that  all 
NAMELIST  /GOl/  and  /G02/  variables  be  set  back  equal  to  their 
initial  values  found  in  Data  Files  1  through  11.  A  "N"  response  to 
the  question  directs  that  the  values  assigned  to  these  variables 
through  "overwriting"  in  all  NAMELIST  /GOl/  and  /G02/  statements 
entered  in  previous  runs  during  the  current  interactive  session  (and 
since  the  last  "reset")  be  retained  as  current  values.  Thus,  a  "N" 
response  designates  that  all  NAMELIST  ,001/  and  /G02/  variables 
start  off  the  next  run  with  the  values  used  during  the  last  run. 

The  remaining  interactive  computer-prompted  questions  and  user 
responses  have  the  same  structure  as  in  the  initial  run.  The  user 
is  asked  the  three  questions,  "MINIMUM  OR  MAXIMUM  PROMPTING?", 
"OUTPUT  AT  TERMINAL?"  and  "FULL,  PARTIAL,  OR  NO  OUTPUT  ON  OFF-LINE 
PRINTER?".  His  responses  have  the  same  implications  as  described 
for  the  initial  run.  He  may  next  enter  a  new  title  for  his  second 
run.  As  indicated  by  the  brackets  in  Figure  10-12,  the  "SET 
EXITX.X=l"  instruction  is  then  printed  on  interactive  reruns  only 
under  "MAX"  prompting.  However,  on  the  initial  run,  the  "SET 
EXITXX=l"  instruction  is  printed  under  either  "MAX"  or  "MIN’" 
prompt ing. 

Next,  the  user  again  encounters  the  three  NAMELIST  routines.  Note 
in  the  second  run  of  the  LCC  Model  in  Figure  10-12  that  the  maximum 
prompting  portions  of  the  computer  instructions  to  these  NAMELlSTs 
have  changed  (from  those  in  the  first  run)  to  indicate  the  current 
status  of  the  respective  NAMELIST  variables.  The  user  may  at  this 
point  overwrite  any  selection  of  the  NAMELIST  /GOl/  and  'G02/ 
variables  that  he  chooses,  keeping  in  mind  the  current  values  of 
these  variables  in  light  of  his  response  to  the  "RESET?”  question. 

The  values  of  the  NAMELIST  /SENS/  variables  are  always  retained  from 
the  previous  run  ( even  if  it  was  terminated  by  using  "EXITXX=l"  in 
NAMELIST' SENS ; .  Since  these  variables  are  not  affected  by  the 
user's  response  to  the  "RESET"  question,  the  only  way  to  change 
their  values  from  the  previous  run  is  to  reassign  them  via  NAMELIST 
/SENS/.  Thus,  in  the  second  run  in  Figure  10-12.  the  value  of  FINC 
is  changed  to  .20  and  the  value  of  LDFR  is  changed  to  0.  Thus,  no 
sensitivity  analysis  calculations  with  respect  to  the  factor  FR(I) 
will  appear  on  the  second  run,  but  because  of  the  input  to  the 
previous  NAMELIST  /SENS/,  sensitivity  calculations  with  respect  to 
UP(I)  and  SRU(I)  will  still  appear. 
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After  NAMELIST  /SENS/  is  again  entered,  the  processing  of  the  second 
run  of  the  LCC  Model  takes  place.  The  subsequent  computer  prompted 
directives  and  possible  user  responses  are  exactly  the  same  as 
described  for  the  initial  run.  The  user  may  continue  in  this 
fashion,  altering  his  data  inputs  and  output  formats  through  the 
three  NAMELISTs,  and  making  as  many  runs  as  he  wishes,  until  he 
responds  "S’"  to  the  question  "ANOTHER  RL'N". 


SEEK  TALK  FSED  PHASE  MODEL 


MINIMUM  OR  MAXIMUM  PROMPTING  (MIN  OR  MAX)-? 


max 

OUTPUT  AT  TERMINAL  (Y  OR  N)-? 

y 

OFF-LINE  OUTPUT:  FILL,  PARTIAL,  OR  NONE  (F,  P,  OK  N ) - V 
f 

SUBMIT  A  TITLE  FOR  THIS  RUN: 


first  run 

SET  EXITXX=1  IN  ANY  NAMELIST  IF  YOU  WANT  TO  EXIT. 

NAMELIST  /GO  1  /  CONTAINS  ALL  VARIABLES  FOUND  IN  THE  INPUT  FILES 
THAT  BEGIN  WITH  THE  LETTERS  A  TO  M. 

AT  THIS  POINT.  NAMELIST  /GOl/  VARIABLES  CO' TAIN  VALUES  AS  IN 
THE  INPUT  FILES. 

TO  USE  THESE  VALUES,  SUBMIT  AN  EMPTY  NAMELIST  /GOl/. 

TO  OVER IDE  ANY  OF  THESE  VALUES,  SUBMIT  A  NON-EMPTY  NAMELIST  'GOl/ 
SUBMIT  NAMELIST  /GOl/  IN  NAMELIST  FORMAT: 

Sgol  bmh(4)=1.5,  cond(5)=l.  Send 

NAMELIST  /G02/  CONTAINS  ALL  VARIABLES  FOUND  IN  THE  INPUT  FILES 
THAT  BEGIN  WITH  THE  LETTERS  N  TO  Z. 

AT  THIS  POINT,  NAMELIST  /'G02/  VARIABLES  CONTAIN  VALUES  AS  IN 
THE  INPUT  FILES 

TO  USE  THESE  VALUES,  SUBMIT  AN  EMPTY  NAMELIST  'G02  '  . 

TO  OVER  IDE  ANY  OF  THESE  VALUES.  SUBMIT  A  NON-EMPTY  NAMELIST  GOT 
SUBMIT  NAMELIST  / GOT  IN  NAMELIST  FORMAT: 

Sgo2  rts(5i=0..  xfr-1.25  bond 


igure  10-12.  Sample  User  Terminal  Interactive  Session  (Continued) 
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NAMELIST  -SENS/  CONTAINS  VARIABLES  THAT  CONTROL  THE 
DISPLAY  OF  THE  SENSITIVITY  ANALYSIS. 

AT  THIS  POINT,  THE  TERMINAL  DISPLAYS  SENSITIVITY  WITH 
RESPECT  TO  ONLY  GLOBAL  SENSITIVITY  VARIABLES. 

FOR  THE  SAME  TERMINAL  DISPLAY,  SUBMIT  AN  EMPTY  NAMELIST  /SENS/. 
SUBMIT  NAMELIST  /SENS'  IN  NAMELIST  FORMAT: 

Ssens  Idfr^b,  ldup=b,  ldsru=o  Send 

I.CC  COMPLETED. 

IF  YOU  WISH  TO  EXIT,  HIT  -E-.  THEN  HIT  -RETURN-;  OTHERWISE, 

ADJUST  TERMINAL  TO  NEW  PAGE  AND  HIT  -RETURN-. 

( LCC  OUTPUT  TABLES  1  AND  6) 

IF  YOU  WISH  TO  EXIT,  HIT  -E-,  THEN  HIT  -RETURN-;  OTHERWISE, 

ADJUST  TERMINAL  TO  NEW  PAGE  AND  HIT  -RETURN-. 

(SENSITIVITY  ANALYSIS  TABLE) 

ANOTHER  RUN  (Y  OR  N) -? 

y 

AT  THIS  POINT,  VARIABLE  VALUES  ARE  AS  THEY  WERE  AFTER  LAST 
NAMELISTS  WERE  SUBMITED .  DO  YOU  WISH  TO  RESET  NAMELIST  /GOl/  AND 
/G02/  VARIABLES  TO  THE  VALUES  FOUND  IN  THE  INPUT  FILES  (Y  OR  N)-? 


n 

MINIMUM  OR  MAXIMUM  PROMPTING  (MIN  OR  MAX)-? 


max 


Figure  10-12.  Sample  L.ser  Terminal  Interactive  Session  (Continued; 
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OUTPUT  AT  TERMINAL  (Y  OR  N)-? 


y 


OFF-LINE  OUTPUT:  FULL,  PARTIAL,  OR  NONE  (F,P,  OR  N ) - ? 
P 

SUBMIT  A  TITLE  FOR  THIS  RUN: 


second  run 

SET  EXITXX= 1  IN  ANY  NAMELIST  IF  YOU  WANT  TO  EXIT 

NAMELIST  / GO  1 /  CONTAINS  ALL  VARIABLES  FOUND  IN  THE  INPUT  FILES 
THAT  BEGIN  WITH  THE  LETTERS  A  TO  M . 

AT  THIS  POINT,  NAMELIST  /GOl/  VARIABLES  ARE  AS  THEY  WERE  AFTER 
THE  LAST  NAMELIST  /GOl/  WAS  SUBMITTED. 

TO  USE  THESE  VALUES,  SUBMIT  AN  EMPTY  NAMELIST  /GOl/. 

TO  OVER  IDE  ANY  OF  THESE  VALUES,  SUBMIT  A  NON-EMPTY  NAMELIST  ./GO 
SUBMIT  NAMELIST  /GOl/  IN  NAMELIST  FORMAT: 


Sgol  Send 

NAMELIST  /G02/  CONTAINS  ALL  VARIABLES  FOUND  IN  THE  INPUT  FILES 
THAT  BEGIN  WITH  THE  LETTER  N  TO  Z. 

AT  THIS  POINT  NAMELIST  ,/G02/  VARIABLES  ARE  AS  THEY  WERE  AFTER 
THE  LAST  NAMELIST  ,/G02/  WAS  SUBMITTED. 

TO  USE  THESE  VALUES,  SUBMIT  AN  EMPTY  NAMELIST  /G02/ . 

TO  OVERIDE  ANY  OF  THESE  VALUES,  SUBMIT  A  NON-EMPTY  NAMELIST  /GO 
SUBMIT  NAMELIST  /G02/  IN  NAMELIST  FORMAT: 


Figure  10-12.  Sample  Iser  Terminal  Interactive  Session  (Continued) 
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Sgo2  Send 

NAMELIST  /SENS/  CONTAINS  VARIABLES  THAT  CONTROL  THE 
DISPLAY  OF  THE  SENSITIVITY  ANALYSIS. 

AT  THIS  POINT,  THE  TERMINAL  SENSITIVITY  DISPLAY  IS 
AS  IT  WAS  ON  THE  PREVIOUS  RUN. 

FOR  THE  SAME  TERMINAL  DISPLAY,  SUBMIT  AN  EMPTY  NAMELIST  /SENS/. 

FOR  A  DIFFERENT  TERMINAL  DISPLAY,  SUBMIT  A  NON-EMPTY  NAMELIST  /SENS/. 
SUBMIT  NAMELIST  /SENS./  IN  NAMELIST  FORMAT: 

Ssens  finc=.20,  ldfr=0  Send 

LCC  COMPLETED. 

IF  YOU  WISH  TO  EXIT,  HIT  -E-.  THEN  HIT  -RETURN-:  OTHERWISE, 

ADJUST  TERMINAL  TO  NEW  PAGE  AND  HIT  -RETURN-. 

(LCC  OUTPUT  TABLES  1  AND  6) 

IF  YOU  WISH  TO  EXIT,  HIT  -E-,  THEN  HIT  -RETURN-:  OTHERWISE, 

ADJUST  TERMINAL  TO  NEW  PAGE  AND  HIT  -RETURN-. 

(SENSITIVITY  ANALYSIS  TABLE) 

ANOTHER  RUN  (Y  OR  N) -? 

n 


Figure  10-12.  Sample  User  Terminal  Interactive  Session  (Concluded) 
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10.5  Ope  rat  ion  of  the  I .  CC_  Program  in  Batch  Mode 

The  SEEK  TALK  FSED  Phase  LCC  Model  may  be  easily  converted  from  its 
normal  interactive  mode  of  operation  to  a  batch  mode  by  merely 
storing  the  appropriate  interactive  user  responses  in  an  internal 
data  file  and  properly  adjusting  the  assignment  of  device-  channel 
numbers.  All  other  aspects  of  running  the  LCC  Model  would  remain 
the  same  in  batch  mode  as  they  are  in  interactive  mode.  This 
procedure  is  explained  in  greater  detail  below.  (To  avoid 
redundancy,  it  is  assumed  that  the  reader  is  familiar  with  the 
previous  contents  of  Section  10  of  this  User's  Minna! .  especially 
Section  10.4. ) 

To  convert  to  batch  mode,  the  user  should  create  twe  internal  data 
files.  The  first  of  these  files  should  cent  si::  '.be  responses  wh.c: 
in  interactive  mode,  would  have  been  input  by  the  user  at  the 
terminal.  Channel  number  5  should  be  assigned  to  this  file.  The 
second  of  these  files  should  just  be  a  dummy  f  i  •••  to  absorb  normal 
computer-prompted  messages  which,  in  intera  .t  ive  mode,  are  display* 
at  the  user's  terminal.  The  user  should  assign  channel  number  c  tc 
this  dummy  file. 

The  responses  which,  the  user  puts  in  the  chmnel  5  file  must  be 
consistent  with  the.  description  found  in  Section  10.4  and  the 
illustration  found  in  Figure  10-12.  Each  user  response  should  be 
listed  on  a  separate  and  consecutive  line  in  the.  data  file.  For 
example,  the  interactive  interface  between  user  and  computer  that 
illustrated  in  Figure  10-12  of  Section  10.4  would  be  equivalently 
simulated  in  batch  mode  by  creating  the  two  data  files  described 
above.  A  listing  of  the  first  of  these  data  files  would  then  be 
given  by  Figure  10-13  below. 

Thus  the  lines  in  Figure  10-13  contain,  in  sequence,  the  user 
responses  to  the  computer-prompted  requests  listed  ir.  Figure  10-12 
The  reader  should  compare  the  corresponding  user  inputs  between 
Figure  10-12  and  Figure  10-13.  In  particular,  he  should  note  that 
the  first  blank  line  in  Figure  10-13  series  as  a  carriage  return 
response  to  the  computer  directive.  "IF  YOU  WISH  To  EXIT,  HIT  -E-, 
THEN  HIT  -RETURN-:  OTHERWISE,  ADJUST  TERMINAL  To  NEW  PAGE  AND  HIT 
RETURN-' . ,  which  immediately  follows  the  "LCC  COMPLETED’  message. 
The  next  blank  lire-  in  Figure  10-13  serves  as  a  carriage  return 
response  to  the  same  directive  when  it  is  again  prompted  after  the 
printing  of  the  LCC  Output  Tables  in  Figure  10-12. 
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max 


y 

f 

first  run 

Sgol  bmh(4)=1.5,  cond(5)=l.  Send 
$go2  rts(5)=0.,  xfr=1.25  Send 
Ssens  ldfr=6,  ldup=6,  ldsru=6  Send 
(blank  line) 

(blank  line) 

y 

n 

max 

y 

P 

second  run 
Sgol  Send 
Sgo2  Send 

Ssens  finc=.20,  ldfr=0  Send 
(blank  line) 

(blank  line) 
n 


Figure  10-13.  Data  File  for  Batch  Mode  Version  of  Figure  10-12. 


Of  course,  the  user  responses  in  Figure  10-12  are  not  very 
appropriate  for  batch  mode.  In  particular,  since  the  output  which 
would  go  to  the  user's  terminal  under  interactive  mode  is  just 
dumped  into  a  "dummy"  file  in  batch  mode,  this  portion  of  the  LCC 
output  should  be  kept  to  a  minimum.  Hence,  in  batch  mode,  minimum 
prompting  should  be  requested  and  the  user  response  to  the  question 
"OUTPUT  AT  TERMINAL  (Y  or  N)-?"  should  be  "N".  In  addition,  the 
value  of  each  control  variable  of  the  form  LDXXX  should  be  left  at 
its  default  value  of  0  by  merely  leaving  these  variables  out  of 
NAMELIST  /SENS/. 

Thus  a  more  appropriate  set  of  user  responses  to  be  listed  in  the 
first  additional  internal  data  file  under  batch  mode  is  illustrated 
by  Figure  10-14  beiow. 


min 

n 

f 

first  run 
Sgol  Send 
$go2  Send 

Ssens  lderv=24  Send 
(blank  line) 

(blank  line) 

y 

n 

n 

P 

second  run 
Sgol  Send 

Sgo2  xuc=1.25,  xfr=.70  Send 
Ssens  finc=.20  Send 
(blank  line) 

(blank  line) 
n 

Figure  10-14.  Typical  Data  File  for  Batch  Mode 


Note  in  Figure  10-14  that  minimum  prompting  is  requested  on  the 
first  run,  hence,  as  described  in  Section  10.4,  this  prompting 
question  will  not  be  asked  on  the  second  run  and  therefore  no  "max" 
or  "min"  response  is  required  for  the  second  run.  Again,  the  reader 
should  compare  the  user  responses  in  Figure  10-14  to  the  computer 
prompted  sequence  of  requests  which  are  discussed  in  Section  10.4. 

In  batch  mode  the  user  may  still  make  as  many  successive  reruns  of 
the  LCC  Model  as  he  wishes,  provided  that  the  responses  which  he 
lists  in  the  data  file  are  consistent  with  the  computer  prompted 
requests  that  are  generated.  An  inconsistent  response  would 
terminate  the  processing  of  the  LCC  Model  and  cause  an  error  message 
to  be  displayed  on  the  off-line  printer. 
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10.6  Operation  of  the  RLA  Program 

The  purpose  of  using  the  RLA  Program  is  to  reach  a  good  decision  on 
the  repair  level  for  each  ITEM.  In  terms  of  the  input  data  to  the 
LCC  Program,  one  is  to  determine  the  RL(I)  value  for  each  ITEM  type 

I.  To  do  this,  the  following  data  files  have  to  be  set  up  as  inputs 
to  the  RLA  Program: 

1.  Data  File  9A  -  This  is  to  provide  the  initial  RL(I)  values 
set  by  the  user.  These  values  are  not  used  directly  in  the  RLA 
procedure,  but  rather  they  will  be  checked  with  the  RLA-derived 
LCRL(I)  values  to  indicate  any  differences.  Also,  the  C0ND(I)s 
on  Data  File  9A  will  be  checked  to  see  any  CON'D  ( I )  =  1  .  ,  for 
which  LCRL(I)  will  be  automatically  set  to  3  (discard-on- 
failure)  in  the  RLA  procedure. 

2.  Data  File  8B  -  This  is  to  provide  the  LRU/SRU  Cross- 
Reference  Data  QPA(IL,IS)s. 

3.  Data  File  13  -  This  is  a  save  file  with  TIAC(I,R)s  provided 
by  6  special  LCC  Program  runs,  which  are  set  up  in  a 
consecutive  batch  mode.  The  data  file  for  conducting  these  6 
runs  is  listed  in  Figure  10-15.  The  total  ITEM  support  cost 
TIAC(I,R)s  for  global  repair  strategy  R=l,2,--,6  are  calculated 
respectively  in  these  six  LCC  runs  and  saved  on  Data  File  13  as 
an  input  to  the  RLA  Program. 

With  these  inputs,  the  RLA  Program  is  executed  (in  batch  mode)  to 
produce  the  recommended  repair  level  LCRL(I)  for  each  ITEM  type  I. 
(See  Section  7  for  the  calculation  procedure.)  The  LCRLfl)  value  is 
then  used  by  the  Program  to  replace  RL(I)  on  a  copy  of  Data  File  9A 
(the  original  Data  File  9A  will  be  left  intact).  The  new  Data  File 
9A  with  the  updated  RL(I)s  can  then  be  used  for  the  final  LCC 
Program  run,  and  any  further  change  on  the  RL(I)s  can  still  be  made 
through  the  NAMELIST  capability  of  the  LCC  Program  (the  value  of  the 
parameter  R  should  be  set  back  to  0  at  this  time).  The  user  is 
encouraged  to  make  trial  changes  to  the  RLA  suggested  repair  levels. 
These  changes  can  be  based  on  the  user's  intuition,  sensitivity 
analysis  result,  or  other  information.  See  Appendix  II  (II .2-11 .5) 
for  a  complete  RLA  example. 
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rain 

n 

f 

first  run:  R=1 
Sgol  Send 
$go2  K=1  Send 
Ssens  Send 
(blank  line) 
(blank  line) 

y 

n 

n 

f 

second  run:  R=2 
Sgol  Send 
Sgo2  R=2  Send 
Ssens  Send 
(blank  line) 
(blank  line) 

y 

n 

n 

f 

third  run:  R=3 
Sgol  Send 
Sgo2  R=3  Send 
Ssens  Send 
(blank  line) 
(blank  line) 

y 


Figure  10-15.  Data  File  for  Six  LCC 


n 

n 

f 

fourth  run:  R=h 
Sgol  Send 
Sgo2  R^i  Send 
Ssens  Send 
(blank  1  irie) 
(blank  line) 

y 

n 

n 

f 

fifth  run:  R=5 
Sgol  Send 
Sgo2  R=5  Send 
Ssens  Send 
(blank  line) 
(blank  line) 

y 

n 

n 

f 

sixth  run:  R=6 
Sgol  Send 
Sgo2  R=6  Send 
Ssens  Send 
(blank  1 ine) 
(blank  line) 
n 


Runs  for  RLA 
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10.7 


Description  of  Model  Output  Tables 


A  general  description  of  the  LCC  Model  output  was  given  in  Section 
9.2.5.  Output  of  the  LCC  Model  can  be  directed  by  the  user  to 
either  "hard-copy"  on  the  off-line  printer  or  to  the  user's  terminal 
(or  both),  as  described  in  Section  10.4.  An  example  of  the  full 
off-line  output  of  the  LCC  Model  is  given  in  Appendix  11.  This 
section  gives  a  table  by  table  explanation  of  the  significance  of 
this  output.  Since  the  output  displayed  at  the  user's  terminal  is 
just  a  subset  of  the  off-line  output  (as  described  in  Section  10.4) 
the  description  of  the  output  in  Appendix  II  will  also  cover  the 
output  displayed  at  the  terminal. 

Note:  Since  bogus  data  was  used  to  generate  the  output  in  Appendix 

II,  the  user  should  in  no  way  construe  that  the  values  displayed  are 
meant  to  be  representative  of  prospective  SEEK  TALK  system  designs. 

As  illustrated  in  Appendix  II,  each  listing  of  output  on  the  off¬ 
line  printer  is  preceded  by  the  heading,  "SEEK  TALK  FSED  PHASE  LCC 
MODEL",  and  the  title  of  the  current  run  ( i  .  e .  ,  the  title  submitted 
at  the  terminal  by  the  user). 

The  first  component  of  off-line  output  of  the  LCC  Model  is  an 
echoing  of  the  thirteen  standard  data  input  files  to  LCC  Program  . 

As  shown  in  Appendix  II,  the  inputs  to  these  files  are  listed  in 
thirteen  successive  tables,  where  in  each  table  the  variable  name,  a 
brief  definition,  and  the  assigned  value  of  each  data  parameter  is 
printed  out.  As  mentioned  previously,  this  listing  of  the  values  of 
data  parameters  allows  the  user  to  check  that  his  data  was  input 
correctly  to  the  LCC  Model.  Note  that,  for  all  but  one  input  data 
parameter,  the  Input  Table  number  in  which  it  is  printed  in  Appendix 
II  is  the  same  as  the  Data  File  number  in  which  it  is  entered  into 
the  LCC  Model.  The  only  exception  to  this  rule  is  the  parameter 
N'AE(NP)  which  is  printed  out  in  Input  Table  4,  but  whose  value  must 
be  entered  in  Data  File  5  (see  Figure  10-5). 

Again  with  the  exception  of  the  parameter  NAE(N'P),  the  order  in 
which  data  input  parameters  are  printed  out  in  input  Tables  2 
through  11  in  Appendix  II  is  the  same  as  the  order  in  which  these 
parameters  appear  in  the  corresponding  Data  Files.  (This  fact  is 
borne  out  by  comparing  Input  Tables  2  through  11  in  Appendix  II  with 
Figures  10-2  through  10-11  in  Section  10.2.) 

After  the  thirteen  tables  of  input  data  to  LCC  Program,  the  next 
section  of  output  to  the  off-line  printer  contains  the  total  LCC  of 
the  user's  SEEK  TALK  System  design,  broken  down  into  various 
categories  in  seven  separate  tables.  As  shown  in  Appendix  II, 
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Output  Table  1  of  this  section  contains  a  breakdown  of  the  total  LCO 
in  six  cost  groups:  RDT&E  (FSED  only),  Equipment  Acquisition, 
Modification/Installation,  Initial  Support  Acquisition,  Recurring 
Support,  and  Operations.  The  sum  of  the  first  four  groups  is 
denoted  as  Total  Investment  Cost  and  the  sum  of  the  remaining  two 
groups  is  called  Total  Ownership  Cost.  Within  each  cost  group,  the 
subtotals  are  further  broken  down  into  cost  elements.  A  summary  of 
the  numbers  of  terminals  within  various  equipment  categories  is 
exhibited  at  the  end  of  Output  Table  1. 

Output  Table  2  presents  a  detailed  breakdown  of  the 
Modification/Installation  Cost  Element.  It  exhibits  the  non¬ 
recurring  and  recurring  mod/ instal lation  costs  broken  down  into 
costs  incurred  by  each  individual  platform  grouping.  This  table  is 
self-explanatory  and  is  easily  interpreted  by  referring  to  the 
equation  for  platform  NP  recurring  mod/ instal lat ion  cost,  RMICA(NP), 
which  is  presented  in  Section  5.2.2.  In  particular,  the  "Retrofit 
Mod/I  Total"  is  the  sum  over  "Field"  and  "Depot"  modifications 
(i.e.,  modes  >1=2  and  3).  The  "Production  Mod/I  Total"  is  the  sum 
for  "Production"  modifications  (i.e.,  mode  >1=1). 

Output  Table  3  presents  a  breakdown  of  the  top-level  Initial 
Support,  Recurring  Support,  Operations  Cost  Elements  which  appeared 
in  Output  Table  1.  As  shown  in  Appendix  II,  the  Initial  Spares  cost 
element  is  considered  as  an  "initial"  or  acquisition  cost,  while  the 
cost  elements,  Added  Fuel,  Operations  Labor,  Replacement  Spares,  On- 
Equipment  Maintenance,  and  Of f -Equipment  Maintenance  are  considered 
as  "Recurring"  costs.  In  addition,  the  cost  of  purchasing  required 
support  equipment  is  considered  an  Initial  cost,  while  the  cost  of 
maintaining  support  equipment  (at  the  fraction  >1 S E ( L )  of  unit  cost 
per  year)  is  considered  a  Recurring  cost.  The  breakdown  of  the 
Support  Equipment  Cost  Element  into  Initial  and  Recurring  costs  can 
be  determined  by  examining  its  equation  in  Section  5.2.8.  A’so,  the 
cost  of  entering  new  items  in  the  Air  Force  depot-level  inventory 
management  system  (at  a  cost  of  IMC  dollars  per  item)  is  considered 
an  Initial  cost,  whereas  the  cost  of  maintaining  items  in  the 
inventory  at  the  base  and  depot  levels  Cat  costs  of  SA  and  RMC 
dollars  per  item  per  year,  respectively:  is  considered  a  Recurring 
cost.  This  separation  of  cost  into  Initial  and  Recurring  portions 
can  be  determined  from  the  ITEM  Inventory  Management  Cost  Element 
equation  which  is  presented  in  Section  5.2.V.  Similarly,  the 
acquisition  of  technical  orders  and  type  1  training  will  incur 
Initial  costs,  while  the  upkeep  of  technical  orders  and  other 
training  activities  will  incur  Recurring  costs.  Again,  those 
breakdowns  of  costs  can  be.  determined  from  the  equations  for 
Technical  Orders  and  Maintenance  Training  in  Sections  5.2.10  and 
5.2.11. 
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All  of  the  cost  elements  listed  in  Output  Table  3  have  their  costs 
calculated  within  the  computerized  LCC  Model  for  each  individual 
base  type  NS  and  the  depot.  Thus,  each  of  these  cost  elements  may  be 
easily  divided  into  costs  incurred  at  the  various  locations 
indicated  in  the  table.  The  base  indicators  BTYPE(.NS)  and  BPLAT(NS) 
which  appear  in  Input  Table  2  are  utilized  to  perform  this 
allocation  of  costs.  These  two  indicators  are  also  used  to 
determine  the  numbers  of  different  bases  which  appear  at  the  bottom 
of  Output  Table  3. 

Output  Table  4  (in  three  parts:  a,  b,  &  c)  in  Appendix  II 
illustrated  the  breakdown  of  costs  and  other  corrective  maintenance 
characteristics  which  can  be  attributed  to  individual  ITEM  types. 

In  particular,  the  first  part  of  the  table  (4a)  presents  the  value 
of  the  ITEM  specific  costs  ISCA(I).  RSCA(I),  OSMCA(I),  OFMCA(I), 
MTRCI(I),  TDC(I),  1 1 MCA ( I ) ,  and  TSECI(I)  whose  equations  appear  in 
Sections  5.2.4,  5.2.5.  5.2.6,  5.2.7,  5.2.9,  5.2.10,  5.2.11,  and 
5.2.8,  respectively.  Note  that  the  bottom  totals  for  these  columns 
give  the  total  cost  of  the  Initial  Spares,  Replacement  Spares,  On- 
Equipment  Maintenance,  Of f -Equipment  Maintenance,  Maintenance 
Training,  Technical  Data,  ITEM  Inventory  Management,  and  Total 
Support  Equipment  Cost  Elements,  respectively.  These  cost  elements 
also  appear  in  Output  Table  3.  These  columns  are  then  followed  by  a 
column  of  their  total  (Total  ITEM  Support  Cost)  for  each  I. 

The  costs  in  Output  Table  4a  are  presented  in  thousands  of  dollars. 
Ir.  addition,  the  cost  elements  for  Production, 

Modif icat ion/ Insta 1 lat ion ,  Operations  Labor,  and  Added  Fuel  do  not 
appear  in  Output  Table  4a,  because  these  costs  are  not  directly 
attributable  to  individual  ITEM  types. 

The  column  designated  "Corrective  Maintenance  Cost  per  Failure" 
holds  the  average  cost  of  Replacement  Spares,  On-Equipment  and  Off- 
Equipment  Maintenance  per  ITEM  failure,  i.e.,  the  sum  of  RSCA(I), 
ONMCA(I)  and  OFMCA(I)  divided  by  the  number  of  lifetime  failures  of 
ITEM  type  I  which.’is  given  in  the  last  column  of  the  second  part 
(4b)  of  the  table.  Note  that  the  costs  of  Initial  Spares, 
Maintenance  Training,  Technical  Data,  and  ITEM  inventory  Management 
are  not  included  in  this  figure  because  the  costs  in  these 
categories  are  not  incurred  in  association  with  individual  ITEM 
fai  lures . 

The  second  part  (4b)  of  the  table  lists  for  each  ITEM  the  total 
number  installed  in  the  system,  total  initial  spares  at  bases,  and 
total  initial  spares  at  the  depot.  Their  sum  is  then  listed  in  the 
fourth  column.  The  monthly  and  lifetime  failures  for  each  ITEM  are 
presented  in  the  last  two  columns. 
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The  last  part  (4c)  of  the  table  gives  the  average  corrective 
maintenance  costs  per  LRl'  failure  and  per  SRt'  failure  as  well  as  the 
estimated  total  numbers  of  LRU  failures  system-wide. 


Output  Table  5  presents  costs  and  requirements  for  each  individual 
support  equipment  type  L.  Recall  that,  within  the  LCC  Model,  common 
SE  which  is  available  on-site  may  be  acquired  and  costed  on  a 
fractional,  pro-rated  basis,  depending  on  its  utilization  for  SEEK 
TALK.  Thus,  the  model  may  charge,  say,  .25  of  such  a  SE  unit  to  a 
particular  base  location  or  the  depot.  All  SE  requirements  in  the 
table,  however,  (except  for  the  depot)  are  rounded  to  the  nearest 
integer . 

Common  SE  which  requires  procurement  for  SEEK  TALK  use  (i.e.,  common 
SE  which  is  not  on  the  Air  Force  provided  list)  and  peculiar  SE  must 
be  acquired  within  the  LCC  Model  in  unit  quantities.  Thus  the  full 
unit  cost  of  this  SE  will  bo  incurred  even  if  this  SE  is  required 
for  very  low  utilization. 

Output  Table  6  shows  for  each  platform  grouping  N'P  the  total  number 
of  the  platforms  system-wide,  number  of  PME  terminals  and  number  of 
TNE  terminals  per  platform,  total  production  cost  and  total 
modi f icat ion/ insta 1 lat ion  cost  per  platform  type. 

Output  Table  6  also  exhibits  the  average  total  (series)  failure  rate 
per  platform  of  each  type  NP  in  terms  of  both  failures  per  month  and 
per  million  operating  hours.  Per  terminal  failure  rates  by  platform 
type  are  also  shown  and  are  obtained  by  dividing  the  per  platform 
failure  rates  by  the  number  of  terminals  per  platform  (i.e.,  by 
N'TRMP  ( NP )  +NTRMT ( NP )  )  . 

The  per  platform  failure  rates  represent  the  sum  of  the  (series) 
failure  rates  of  all  SEEK  TALK  ITEMs  which  are  installed  on  that 
platform  type  (i.e.,  NITEM(  I  ,.\’P) )  .  As  mentioned,  the  total  number 
of  platforms  within  each  grouping  NP  for  the  SEEK  TALK  System  is 
also  displayed  in  Output  Table  6.  By  multiplying  these  numbers  by 
the  per  platform  failure  rates,  one  can  obtain  the  system-wide 
failure  rates  of  complete  platform  groupings.  Finally,  the  per 
terminal  mean  time  (in  operating  hours'  between  failures  for  each 
platform  grouping  is  given  at  the  end  of  the  table. 

Output  Table  7  lists  for  each  base  type  the  maintenance  manpower 
requirements  per  year  per  base.  These  requirements  are  broken  down 
into  two  areas:  manpower  for  off-equipment  maintenance  and  that  for 
keeping  maintenance  management  data  (both  in  manhours i .  The  sum  of 
the  two  is  listed  (in  manyears )  in  the  fourth  column  of  the  table. 
And  the  last  two  columns  of  the  table  show  the.  total  manpower 
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requirements  per  year  per  base  type,  first  in  manhours  and  then  in 
manyears .  At  the  end  of  each  of  these  two  columns,  it  shows  the 
total  for  all  the  base  types,  the  total  for  the  depot,  and  then 
their  sum  or  the  grand  total. 

Also  shown  in  the  lower  portion  of  Output  Table  7  are  the  total 
manpower  requirements  for  maintenance  training.  They  are  listed  in 
manyears  for  the  first  year  and  then  for  each  subsequent  year. 

The  last  section  of  the  main  output  contains  the  results  of  the  LCC 
Sensitivity  Analysis  calculations.  As  fully  described  in  Section  6, 
the  Sensitivity  Analysis  calculations  yield  the  average  change 
(either  positive  or  negative)  in  the  total  LCC  which  is  produced  by 
a  fractional  change  in  the  value  of  each  of  the  factors  XUC,  XFR, 
XFPR,  BMr/DMF ,  XRM,  PIL'P,  XMIL,  UP ( I ) ,  FR(I),  FPR(I),  RM(I),  RTS(I), 
NRTS(I),  CO\D(I),  and  SRU(I).  (LCC  sensitivity  with  respect  to 
SRU(I)  actually  measures  the  cost  impact  of  changing  ITEM  type  I 
from  an  SRU  to  an  LRU  and  hence  is  not  associated  with  a  fractional 
change,  see  Section  6.2).  For  a  full  appreciation  of  the 
significance  and  the  limitations  of  the  LCC  Sensitivity  Analysis 
calculations,  the  user  should  read  Section  6  thoroughly.  In 
particular,  the  user  should  read  through  the  "Cautions"  listed  in 
Section  6.1. 

The  LCC  Sensitivity  Analysis  Table  first  gives  the  changes  in  LCC 
produced  by  a  percentage  change  (equal  to  FINC)  in  each  of  the 
global  scalar  factors  XUC  through  XMIL  above  (listed  in  the  previous 
paragraph).  For  the  remaining  eight  factors,  which  are  all 
subscripted  by  ITEM  type,  a  specific  number  of  the  "most 
significant"  calculations  are  displayed  for  each  factor.  The 
specific  number  of  calculations  displayed  for  each  factor  is 
determined  by  the  values  of  the  control  variables  LDERV  and  LDXXX, 
as  described  in  Section  10.4.  Here  the  "most  significant" 
calculations  follow  the  definitions  given  in  Sections  6.1  and  6.2. 

Thus,  under  the  heading  for  each  of  the  eight  subscripted  factors  in 
the  LCC  Sensitivity  Analysis  Table,  the  calculations  pertaining  to 
individual  ITEM  types  are  presented  in  a  column  by  column  fashion  in 
order  of  decreasing  significance  (i.e.,  most  significant  appear 
first).  In  a  given  column,  representing  a  particular  ITEM  type,  the 
three  values  displayed  represent,  respectively,  the  index  number  of 
the  ITEM  type,  the  actual  (i.e.,  not  fractional)  change  in  the  value 
of  the  factor  that  is  used  to  determine  the  change  in  LCC,  and  the 
resulting  change  in  LCC  produced  by  the  given  change  in  the  factor. 

Note,  in  particular,  that  the  change  in  the  value  of  FR(I),  the 
failure  rate  of  ITEM  type  I,  is  expressed  in  terms  of  failures  per 
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million  operating  hours  (PPM).  Also,  the  change  in  the  SRU(I) 
factor  is  given  as  1  if  the  calculation  represents  the  estimated 
cost  difference  produced  by  changing  ITEM  type  I  from  an  SRU  to  an 
LRU.  The  change  in  SRL'(I)  is  given  as  0  if  ITEM  type  I  cannot  be 
changed  from  an  SRU  to  an  LRU  (e.g.,  if  it  is  already  an  LRU).  In 
addition  the  change  in  the  value  of  RM(1),  the  repair  materials 
factor,  is  expressed  in  terms  of  the  change  in  the  cost  of  repair 
materials  per  repair  of  ITEM  type  I  (i.e.,  the  change  in 
RM( I )*UP( I ) ) ,  rather  than  just  the  change  in  the  factor  RM f I ) 
itse  1  f . 

Also  note  that,  for  RTS(I),  NRTS(l),  CON'D  i I),  and  SRU ( I  )  ,  only 
negat ive  changes  in  LCC  will  appear  in  the  table,  indicating  a 
savings  in  LCC.  This  is  because,  for  these  four  factors,  "most 
significant"  is  defined  as  largest  negative  LCC  sensitivity  analysis 
calculations.  Thus,  to  facilitate  the  sorting  of  most  significant 
sensitivity  calculations,  positive  changes  in  LCC  for  these  four 
factors  will  be  zeroed  out.  For  the  other  four  ITEM-specif ic 
factors  UP(I),  FR Cl),  FPR(I),  and  RM( 1 ) ,  "most  significant"  LCC 
sensitivity  analysis  calculations  are  interpreted  as  meaning  those 
which  are  largest  in  absolute  value,  because  these  calculations  are 
basically  two-sided  (again,  see  "Cautions”  in  Section  b.l). 

Finally,  the  output  printed  at  the  user's  terminal  by  the  LCC  Model 
consists  only  of  Output  Table  1  (in  the  exact  same  format  as  it 
appears  in  Appendix  II),  Output  Table  6  (where  the  failure  rate 
columns  have  been  deleted)  and  the  Sensitivity  Analysis  Table.  In 
addition,  at  the  terminal  there  may  be  fewer  calculations  displayed 
for  each  of  the  eight  ITEM-speci f ic  factors  mentioned  above, 
depending  again  on  the  values  of  the  control  variables  LDERY  and 
LDXXX ,  as  described  in  Section  10.4.  None  of  the  echoed  Input 
tables  or  other  Output  tables  will  be  displayed  at  the  user's 
termina  1 . 

When  the  RLA  Program  is  executed,  a  separate  output  will  be 
produced.  It  contains  2  input  tables:  Input  Table  1,  a  printout  of 
Data  File  8B,  and  Input  Table  2,  a  list  of  TIACfl.Rls  from  Data  File 
12.  The  RLA  results  are  contained  in  Output  Table  1,  where  tilt- 
recommended  repair  level  for  each  ITEM  is  indicated.  Also  indicated 
in  this  output  table  is  whether  the  recommended  repair  level  for 
each  ITEM  is  different  from  that  input  by  the  contractor. 
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APPENDIX  I 


GLOSSARY  OF  VARIABLES 


One  asterisk,  *,  indicates  a  new  variable  not  previously  defined  in 
the  ADM  Phase  LCC  Model.  Two  asterisks,  **,  indicate  a  variable 
whose  definition  has  been  modified  for  FSED  Phase. 

A(I,L)**  =  Number  of  pieces  of  support  equipment  of  type  L 

required  in  the  maintenance  of  ITEM  type  I. 

(Note:  The  matrix  A  should  be  input  in  "pointer" 

form  in  Data  File  10.  See  instructions  in 
Section  10.2.10)  (Contractor  input  in  Data  File 
10) 


ACF(I,N'S)  =  Average  off-equipment  maintenance  cost  in 

dollars  per  failure  of  ITEM  type  I  at  base  NS 
(Internally  calculated  in  Section  3.2.7) 


ACPP*  =  Average  acquisition  cost  per  page  for  original 

negatives  of  technical  orders.  (Air  Force  input 
in  Data  File  1) 


AFC  =  Total  cost  in  dollars  for  the  added  Fuel  Cost 

component  of  the  Operations  Cost  Element 
(Internally  calculated  in  Section  5.2.3) 

AKIT(IA,NP)  =  Unit  cost  for  each  "A-Kit"  required  for  a 

modif ication/ instal lation  to  area  IA  on  platform 
type  NP,  to  include  all  installation  material 
costs  not  included  in  "Terminal”  costs 
(Contractor  input  in  Data  File  5) 


AMPM(NP.LOfNS))  =  Average  prime  mission  equipment  missions  per 

month  for  platform  type  NP  at  a  base  at  location 
LO(NS).  (Air  Force  input  in  Data  File  3) 


APFH (NP , LOCNS ) )  =  Average  operating  hours  per  month  for  platform 

type  NP  deployed  at  base  location  LOCNS)  (Air 
Force  input  in  Data  File  3) 
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B  =  (secondary)  index  used  to  indicate  base 

groupings,  primary  index  for  bases  is  NS 

BAA  =  Total  available  active  work  time  per  maintenance 

man  in  hours/month  at  a  base  repair  shop  (Air 
Force  input  in  Data  File  1) 

BCIS(I)  =  The  number  of  bases  which  perform  intermediate 

level  repair  of  ITEM  type  I  (and  hence  require  an 
inventory  of  ITEM  piece  parts!  (Internally 
calculated  in  Section  5.2.9) 

BCMH(I)  =  Average  manhours  to  perform  a  base  shop  bench 

check,  screening  and  fault  verification  of  the 
removed  ITEM  prior  tc  initiating  repair  action  or 
condemning  the  ITEM.  (Contractor  input  in  Data 
File  9A) 

BDATA*  =  Number  of  additional  (beyond  these  intended  for 

depot  use  only)  distinct  pages  of  system  level 
(not  ITEM  or  support  equipment  specific) 
technical  orders  written  for  base  level 
maintenance  (Contractor  input  in  Data  File  1) 

BF  =  Coefficient  in  the  function  F  which  is  used  to 

compute  ITEM  initial  spares  requirements  (Air 
Force  input  in  Data  File  1) 

BIRD*  =  Fraction  of  base-repair- intended  failures  which 

are  actually  repaired  at  the  depot  due  to 
insufficient  base  repair  capability.  (Air  Force 
input  in  data  File  1  ■ 

BIS(I)  =  The  number  of  bases  which  stock  spares  of  ITEM 

type  I  (and  hence  are  charged  inventory 
management  costs)  (internally  calculated  in 
Section  5.2.9) 
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BLR 


BMF 


BMH(I) 


B PLAT (NS) 


BRCT 


BS ( I ,NS) 


BTYPEfN'S.i 


CFG(LOCNS)) 


=  Base  Maintenance  labor  rate  in  dollars  per  hour. 
(Air  Force  input  in  Data  File  1) 


=  Base  repair  maintenance  factor,  to  be  applied  to 
repair  times  to  allow  for  time  to  get  test 
equipment,  parts,  etc.  (Air  Force  input  in  File 
1) 


=  Average  manhours  to  perform  base- level 
corrective  maintenance  of  a  failed  ITEM  of  type 
I,  including  fault  isolation,  repair  and 
verification.  (Contractor  input  in  Data  File  9A) 


=  Indictor  of  PME  platform  types  supported  by  base 
NS,  equals 

1 , i f  base  NS  supports  mainly  airborne  platforms, 

2,  if  base  NS  supports  mainly  ground  platforms, 

3,  if  base  NS  supports  a  mixture  of  airborne  and 
ground  platforms.  (Air  Force  input  in  Data  File 
2) 


=  Base  repair  cycle  time,  time  from  removal  of  a 
failed  ITEM  at  a  base  until  ITEM  is  repaired  (at 
the  same  base)  and  returned  to  base  inventory. 
(Air  Force  input  in  Data  File  1) 


=  Average  number  of  Initial  spares  of  ITEM  type  I 
that  are  required  at  each  base  within  base 
grouping  NS.  (Internally  calculated  in  Section 
5.2.4) 


=  Base  types  indicator;  equals: 

1,  if  base  NS  is  an  Indepedent  base. 

2,  if  base  NS  is  a  CIMF 

3,  if  base  NS  is  a  Satellite  base 
(Air  Force  input  in  Data  File  2) 


=  Cost  in  dollars  per  gallon  of  fuel  at  opearating 
location  LO(NS)  (Air  Force  input  in  Data  File  1) 
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C IMF (NS) 


=  CIMF  base  indicator  equals  1  if  base  NS  is  a 
CIMF  (Centralized  Intermediate- I  eve  1  Maintenance 
Facility)  and  equals  0  otherwise.  (Internally 
calculated  in  Section  5.1.2) 


CON’D  (I)**  =  Fraction  of  (removed)  failures  of  ITEM  type  I 

which  are  condemned,  due  to  normal  wear-out.  'The 
LCC  Model  will  automatically  adjust  the  CONI)  (I; 
fraction  if  ITEM  type  I  is  occasionally  discarded 
because  its  next  higher  assembly  has  worn-out  or 
is  a  discard-on-failure  assembly]  (Contractor 
input  in  Data  File  9A) 

CPA(I)  =  Corrected  piece  part  count  for  ITEM  type  I; 

equals  PA ( I j  unless  ITEM  type  I  is  designated  as 
a  discard-on- fa  i  lure  ITEM  (i.e.,  CC.\D(Ij  =  i  in 
which  case  CPA(I)  is  set  equal  to  zero 
(Internally  calculated  in  Section  5.2.9) 


CPD1*  =  Cost  per  class  per  day  for  type  1  training. 

(Contractor  input  in  Data  File  1) 


CPD2''--  =  Cost  per  class  per  day  for  type  2  training. 

(Air  force  input  in  Data  File  1) 

CPPC  =  Average  one  way  packing  c*  shipping  cost  in 

dollars  per  (net  weight)  pound  from  a  satellite 
base  to  its  associated  CIMF  (including  an 
adjustment  to  allow  for  ratio  of  packaged  weight 
to  unpackaged  weight)  (Air  Force  input  in  Data 
File  1 ) 


CPPD(LO(NS) )  =  One-way  packing  a  shipping  cost  in  dollars  per 

(net  weight)  pound  from  a  base  at  location  LO(NS) 
to  the  depot  (including  an  adjustment  to  allow 
for  the  ratio  of  packaged  weight  to  unpackaged 
weight  )  (Air  Force  input  in  Data  File  1) 
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CRCT 


=  CIMF  repair  cycle  time,  time  from  removal  of  a 
failed  ITEM  at  a  satellite  base  until  it  is 
shipped  to  and  repaired  at  the  associated  CIMF 
and  placed  in  CIMF  inventory.  (Air  Force  input 
in  Data  File  1) 


CSE(L)**  =  Unit  cost  of  SE  type  L  (including  an  allowance 

for  initial  spares)  in  dollars.  It  does  not 
include  a  pro  rata  portion  of  hardware 
development  cost  or  software  development  cost. 
(Contractor  input  in  Data  File  7) 

DAA  =  Total  available  active  work  time  per  maintenance 

man  in  hours/month  at  a  depot  repair  shop  (Air 
Force  input  in  Data  File  1) 


DAD  =  Average  depot  handling  and  repair  time  in  months 

from  removal  of  a  failed  ITEM  at  the  depot  until 
it  is  repaired  and  placed  in  depot  inventory. 

(Air  Force  input  in  Data  File  1) 


DATAB(I)*  =  .Number  of  additional  distinct  pages  of  technical 

orders  required  for  base  repair  of  ITEM  type  I. 
(Contractor  input  in  Data  File  9B) 

DATAD(I)*  =  Number  of  additional  distinct  pages  of  technical 

orders  required  for  repair  of  ITEM  type  I  and 
written  for  depot  use  only.  (Contractor  input  in 
Data  File  9B) 


DATASfL)*  =  Number  of  additional  distinct  pages  of  technical 

orders  required  for  use  of  support  eauipment  type 
L  and  not  including  any  documentation  which  may 
be  included  in  the  unit  cost  of  L.  (Contractor 
input  in  Data  File  7) 
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DDATA* 


DLR 


DMF 


DMH(I) 


DRAG(NP) 


DRCT(LO(NS) ) 


DS(I) 


EBCBI fl .NS)* 


=  Number  of  distinct  pages 
ITEM  or  support  equipment 
orders  intended  for  depot 
(Contractor  input  in  Data 


of  system  level  (not 
specific)  technical 
maintenance  only. 
File  1) 


=  Depot  maintenance  labor  rate  in  dollars  per 
hour.  (Air  Force  input  in  Data  File  1) 


=  Depot  repair  maintenance  factor,  to  be  applied 
to  repair  times  to  allow  for  time  to  get  test 
equipment,  spare  parts,  etc.  (Air  Force  input  in 
Data  File  1) 


=  Average  manhours  to  perform  depot -level 
corrective  maintenance  on  a  failed  ITEM  of  type 
I,  including  bench  check-out,  screening,  fault 
verification  and  isolation,  reoair  action  and 
repair  verification.  (Contractor  input  in  Data 
File  9A) 


=  Average  drag  per  added  antenna  element  (in  lbs.) 
for  platform  type  NP  (Contractor  input  in  Data 
File  4) 


=  Depot  repair  cycle  time  in  months  from  shipment 
of  a  failed  ITEM  from  base  NS  to  the  depot  until 
it  is  received  &  repaired  at  the  depot  and  placed 
in  depot  inventory  (as  a  function  of  the  location 
LO(NS)  of  base  NS).  (Air  Force  input  in  Data 
File  1) 


=  Number  of  Initial  spares  of  ITEM  type  I  that  are 
required  at  the  depot.  (Internally  calculated  in 
Section  5.2.4i 


=  Expected  intemediate- 1  eve  1  mainenance  manhours 
per  month  expended  at  a  base  of  type  NS  in  bench¬ 
checking  of  ITEM  type  I.  (Internally  calculated 
in  Section  5.1.3) 
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EQ(I) 


ERHAB(L.NS) 


ERHAD(L) 


ERHBI (I , NS)** 


ERHD(I) 


ERTBI ( I ,NS)* 


F 


=  ITEM  equipment  identifier  equals: 

1,  if  ITEM  type  I  is  a  PME  component  only, 

2,  if  it  is  a  TNE  component  only, 

3,  if  it  is  a  component  of  both  PME  and  TNE 
(Contractor  input  in  Data  File  8A) 

=  Expected  utilization  of  support  equipment  type  L 
at  a  base  of  type  NS  in  hours  per  month. 
(Internally  calculated  in  Section  5.1.3) 


=  Expected  utilization  of  support  equipment  type  L 
at  the  depot  in  hours  per  month.  (Internally 
calculated  in  Section  5.1.3) 


=  Expected  intermediate- level  maintenance  manhours 
per  month  expended  at  a  base  of  type  NS  in 
maintenance  of  ITEM  type  I.  (Internally 
calculated  in  Section  5.1.3) 


=  Expected  manhours  per  month  expended  at  the 
depot  in  the  repair  of  ITEM  type  I.  (Internally 
calculated  in  Section  5.1.3) 


=  Expected  intermediate- level  maintenance  manhours 
per  month  expended  at  a  base  of  type  NS  in  repair 
of  ITEM  type  I.  (Internally  calculated  in 
Section  5.1.3) 


=  Function  used  to  compute  the  number  of  Initial 
Spares  (including  safety  stock)  required  to 
support  each  ITEM,  specifically,  for  any  number 
X,  F(X1  is  defined  as 

f(X)  =  x  +  BF*yir 

where  the  coeficient  BF  determines  the  confidence 
level  for  safety  spares  (e.g.,  BF=1.65  yields  a 
95  percent  confidence  level)  (See  Section  5.2.4) 


FAIL(I.NS) 


FGH(NP) 


FINC 


FPR(I ) 


FR(M,NP) 


FSEDC* 


=  Average  number  of  failures  (not  including 
repairs  in  place  or  false  pulls)  of  ITEM  type  I 
per  month  at  each  base  of  type  NS.  (Internally 
calculated  in  Section  5.1.1) 


=  Average  fuel  consumption  in  gallons  per 
operating  hour  (without  extra  drag)  for  platforms 
in  group  NP.  (Air  Force  input  in  Data  File  3) 


=  Fractional  increase  applied  to  those  data  input 
parameters  for  which  LCC  Sensitivity  Analysis  is 
provided.  (Interactive  data  input  in  NAMELIST 
/SENS/)  (default  value  =.25) 


=  False  pull  rate  for  ITEM  for  type  I;  i.e.,  that 
multiple  of  actual  failures  which  are  removed  but 
haven't  failed.  FPR(I)  should  be  calculated  so 
as  to  satisfy  the  equation: 

(#  of  removals)  =  (1  +  FPR(I))  (?-‘  of  failures  ). 

e.g.,  if,  out  of  every  125  removals  of  ITEM  type 
I,  there  are,  on  the  average,  only  100  actual 
failures,  then  FPR(I;=.25.  (We  assume  that  only 
LRUs  have  non-zero  false  pull  rates.) 

(Contractor  input  in  Data  File  9A) 


=  The  fraction  of  all  platforms  of  type  NP  which 
undergo  modification/installation  in  mode  M  (Air 
Force  input  in  Data  File  4) 


=  Cost  of  full  scale  engineering  development. 
(Contractor  input  in  Data  File  1) 
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GFE(I)** 

HPD1* 

HPD2* 

I 

IA 

I IMC 

IIMCA(I) 

IL* 


=  Air  Force  furnished  equipment  indicator,  equals: 

1,  if  ITEM  type  I  is  already  in  the  Air  Force 
inventory,  and  does  not  require 
modification  for  incorporation  in  SEEK  TALK. 

2,  if  ITEM  type  I  is  already  in  the  inventory, 
but  does  require  modification. 

3,  if  ITEM  type  I  is  new  equipment 
(Contractor  input  in  Data  File  8A) 


—  Number  of  inclass  hours  per  day  for  a  type  1 
training  class.  (Contractor  input  in  Data  File 
1) 


=  Number  of  inclass  hours  per  day  for  a  type  2 
training  class.  (Air  Force  input  in  Data  File  1) 


=  Index  used  to  indicate  ITEM  type 


=  Index  used  for  various  modification/ installation 
areas  on  platforms.  Values  are: 

1,  to  indicate  Antenna  area 

2,  to  indicate  Electronics  Box  area 

3,  to  indicate  Control  H  area 

4,  to  indicate  Cabling  area 


=  Total  cost  in  dollars  for  the  ITEM  Inventory 
Management  Cost  Element  (Internally  calculated 
in  Section  5.2.9) 


=  Total  lifetime  ITEM  Inventory  Management  Costs 
in  dollars  for  ITEMs  of  type  I  (and  their  piece 
parts)  (Internally  calculated  in  Section  5.2.9) 

=  Index  used  in  place  of  I  to  distinguish  LRU's 
for  purposes  of  repair  level  analysis. 


IMC 


IMICA(NP) 


INTEG(I) 


IPCF(I) 


IS* 


ISC 


ISCA(I) 


I SET (L, NS )** 


=  Initial  inventory  management  cost  in  dollars  to 
introduce  a  new  procurable  part  into  the  Air 
Force  inventory  system.  (Air  Force  input  in  Data 
File  1) 


=  Total  non-recurring  modification/ instal lat ion 
development  cost  in  dollars  for  platforms  within 
grouping  NP  (Internally  calculated  in  Section 
5.2.2) 


=  Integration  ITEM  indicator,  equal  1  if  ITEM  type 
I  is  an  "Integration  Item",  i.e.,  not  an  integral 
component  of  a  "Terminal",  and  equals  0 
otherwise.  (Contractor  input  in  Data  File  &A> 


=  Average  cost  per  failure  of  ITEM  type  I  which  is 
met  by  repair-in-place,  including  the  costs  of 
both  manhours  and  replacement  parts.  (Contractor 
input  in  Data  File  9A) 


=  Index  used  in  place  of  1  to  distinguish  SRC's 
for  purposes  of  repair  level  analysis. 


=  Total  cost  in  dollars  for  the  Initial  Spares 
Cost  Element.  (Internal1"  calculated  in  Section 
5.2.4) 


=  Total  cost  in  dollars  for  the  Initial  spares  of 
ITEM  type  I  that  are  required  at  all  locations, 
i.e.,  at  all  bases  plus  the  depot  (Internally 
calculated  in  Section  5.2.4i 


=  Maximum  number  of  copies  of  support  equipment 
type  L  required  for  any  maintenance  action  which 
will  be  performed  at  a  base  of  type  NS. 
(Internally  calculated  in  Section  5.1.3) 
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ISETD(L)*' 


ITEM 


IUT(I) 


K(NP) 


KFAC (LE (NP) )** 


L 


LDERV 


=  Maximum  number  of  copies  of  support  equipment 
type  L  required  for  any  maintenance  action  which 
will  be  performed  at  the  depot.  (Internally 
calculated  in  Section  5.1.3) 


=  Any  component  within  the  SEEK  TALK  system  which 
is  either  an  LRU  or  SRU,  Piece  Parts  excluded. 


=  ITEM  utilization  indicator;  equals  1  if  a  spare 
of  ITEM  type  I  is  ever  required  anywhere  in  the 
SEEK  TALK  system  (so  that  depot  level  inventory 
management  costs  are  incurred)  and  equals  0 
otherwise  (Internally  calculated  in  Section 
5.2.9) 


=  Coefficient  in  thrust-fuel  consumption  equation 
for  platform  type  NP  (Air  Force  input  in  Data 
File  4) 


=  The  reliability  factor  used  to  convert  predicted 
failure  rates  to  operational  failure  rates  as  a 
function  of  the  environment  LE(NP)  of  the  host 
platform  NP.  (See  Section  8.2)  (Air  Force  input 
in  Data  File  1) 


=  Index  used  to  indicate  support  equipment  type 
(or  grouping) 


=  Sensitivity  Analysis  control  parameter.  Equals 
the  minimum  number  of  LCC  Sensitivity  Analysis 
calculations  that  are  to  be  printed  out  off-line 
for  each  of  the  eight  ITEM-specif ic  parameters 
for  which  LCC  Sensitivity  Analysis  is  provided, 
(interactive  data  input  in  NAMELIST  /SENS/) 
(default  value=12)  (See  Section  10.4) 
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LDXXX 


=  Stands  for  any  of  the  control  variables  LDUP, 
LDFR,  LDFPR,  LDRM,  LDRTS ,  LDNRTS ,  LDCOND ,  LDSRU . 
If  XXX(I)  is  any  one  of  the  eight  ITEM-specif ic 
factors  UP(I),  FR(I),  FPR(I),...,  SRU(I),  then 
the  value  of  LDXXX  specifies  the  number  of  LCC 
Sensitivity  Analysis  calculations  for  that  factor 
which  are  to  be  displayed  at  the  user's  terminal. 
(Interactive  input  in  NAMELIST  /SENS/)  Default 
value=0)  (See  Section  10.4) 


LE(NP)  =  Operating  environment  of  platform  type  NP, 

identified  by 

1,  Airborne-Fighter 

2,  Airborne-Cargo 

3,  Ground-Fixed/Transpcrtable 

4,  Ground -mobi le/manpacks 

(Air  Force  input  in  Data  File  3) 

LO(NS)  =  Location  of  base  NS,  designated  by. 

1,  for  CONUS  bases 

2,  for  PACIFIC  bases 

3,  for  European  bases 

(Air  Force  input  in  Data  File  2) 

LRU  =  Acronym  for  "line  replaceable  unit',  i.e.,  an 

assembly  which  can  be  removed  and  replaced  to 
accomplish  organizational  level  repair. 


LRU(I)  =  LRU  indicator,  equal  1  if  ITEM  type  I  is  an  LRU 

and  equals  0  otherwise  (Contractor  input  in  Data 
File  8A) 


M  =  Index  for  mode  in  which  platform  Modification 

and  SEEK  TALK  Installation  is  performed, 
identified  by: 

1,  if  MOD/I  performed  during  platform 
production 


o 

* 

if 

MOD/ 1 

performed  in 

the 

field 

(by 

a 

depot 

team) 

3, 

if 

MOD/ 1 

performed  at 

the 

depot 
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MIC 


MIFXX(M,  NP) 


MILR(M) 


MIMH(IA,M,NP) 


MMPD(NP,LO(NS) ) 


MMPM(NP) 


MRF* 


MRO* 


=  Total  cost  in  dollars  for  the 
Modification/Instal lation  Cost  Element 
(Internally  calculated  in  Section  5.2.2) 


=  The  fixed  modification/installation  cost  in 
dollars  for  platform  type  NP  in  mod/ instal lation 
mode  M,  meant  to  cover  the  cost  of  platform 
preparation  for  the  mod/installation  and  the 
subsequent  restoration  (Contractor  input  in  Data 
File  5) 


=  Modification/installation  labor  rate  in  dollars 
per  manhour  for  mode  M  mod/ insta 1 1  at  ions  (Air 
Force  input  in  Data  File  1) 


=  Average  manhours  to  perform  a  mod/ instal lation 
to  area  IA  on  platform  type  NP  in  mode  M 
(Contractor  input  in  Data  File  5) 

i 

=  Timing  net  minutes  of  operator  labor  per  day  for 
platform  type  NP  deployed  at  a  base  at  location 
LO(NS)  (Contractor  input  in  Data  File  3) 


=  Prime  mission  equipment  minutes  of  operator 
labor  per  mission  for  platform  type  NP  to  cover 
initial  activation  of  PME  terminals  (Contractor 
input  in  Data  File  3) 


=  Average  manhours  per  failure  to  complete  off- 
equipment  maintenance  records.  (Air  Force  input 
in  Data  File  1; 


=  Average  manhours  per  failure  to  complete  on- 
equipment  maintenance  records.  (Air  Force  input 
in  Data  File  1) 
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MSE(L)** 


MTRC* 


MTRCI ( I )* 


MUSE 


NAE(N'P) 


NBC (NS) 


NDSf ILl* 


=  The  yearly  cost  of  maintaining  a  piece  of 
Support  Equipment  (SE)  of  type  L  (considering 
both  labor  and  replacement  spares)  expressed  as  a 
fraction  of  its  unit  cost  CSE(L).  (Contractor 
input  in  Data  File  7) 


=  Total  cost  in  dollars  for  the  Maintenance 
Training  Cost  Element.  (Internally  calculated  ii 
Sect  ion  5.2.11) 


=  Pro  rata  part  of  Maintenance  Training  Cost 
attributed  to  ITEM  type  I.  (Internally 
calculated  in  Section  5.2.11) 


=  Minimum  fractional  utilization  threshold  for 
considering  additional  support  equipment  ( SE  I 
costs  in  Sensitivity  Analysis  Calculations,  i.e., 
if  a  peculiar  or  common/ requi ring  procurement  SE 
unit  is  utilized  less  than  the  fraction  MUSE  of 
its  available  hours,  then  additional  use  of  this 
SE  unit  will  produce  no  predicted  added  cost  in 
Sensitivity  Analysis  Calculations  (Air  Force 
input  in  Data  File  1) 

=  Number  of  added  antenna  elements  required  for 
SEEK  TALK  installation  on  platform  type  NP 
(Contractor  input  in  Data  File  5) 


=  For  satellite  bases,  equals  the  number  of  bases 
of  type  NS  which  occur  within  the  CIMF  system 
which  contains  base  NS  (and  equals  zero  if  NS  is 
an  independent  base  or  a  CIMF)  (Air  Force  input 
in  Data  File  21 


=  Number  of  distinct  SRI ’ s  contained  in  one  LRU  of 
type  IL.  (Used  to  input  the  matrix  QPA(IL,lSi  in 
"pointer  form"  in  Data  File  8B)  (see  instructions 
in  Section  10.  ) 


NFB ( I ,NS) 


=  Average  number  of  ITEMs  of  type  I  in  the  base 
type  NS  pipeline,  i.e.,  the  average  number  of 
ITEMs  of  type  I  which  are  awaiting  maintenance 
action  or  replacement  in  supply  at  base  NS. 
(Internally  Calculated  in  Section  5.1.2) 


NFD(I) 


=  Average  number  of  ITEMs  of  type  I  in  the  depot 
pipeline,  i.e.,  the  average  number  of  ITEMs  of 
type  I  which  are  awaiting  maintenance  action  or 
replacement  in  supply  at  the  depot.  (Internally 
Calculated  in  Section  5.1.2) 


NHB(NS) 


=  For  satellite  bases  of  type  NS,  equals  the  index 
of  the  CIMF  base  on  which  it  is  dependent. 

Equals  0  if  base  NS  is  not  a  satellite  base. 

(Air  Force  input  in  Data  File  2) 


NHI(I) 


=  Equals  0  if  ITEM  of  which  ITEM  type  I  is  an  LRU 
and,  for  SRUs ,  equals  the  index  number  of  the 
next  higher  level  indentured  ITEM  type  I  is  a 
component  (if  an  SRU  is  contained  in  several 
larger  assemblies,  choose  the  index  number  of  the 
most  common  occurrence).  (Contractor  input  in 
Data  File  8A) 


NITEM(I,NP)  =  Average  number  of  ITEMs  of  type  I  installed  on 

each  platform  within  grouping  NP.  (Internally 
calculated  in  Section  5.1.1) 


NITEMR(I,NP)  =  ITEM  configuration  for  platforms  within  grouping 

NP.  If  ITEM  I  is  an  integration  ITEM  (INTEG(I)  = 
1),  NITEMRd  ,N'P)  defines  number  of  ITEMs  I  per 
platform;  otherwise  (  INTEGfl  )  =  0),  NITEMRd, NP) 
defines  number  of  ITEMs  1  per  terminal. 
(Contractor  input  in  Data  File  11) 


NJA(I)  =  The  number  of  different  support  equipment  types 

(i.e..  different  values  of  L)  required  in  the 
repair  of  ITEM  type  1  (used  to  input  the  matrix 
A(1,L)  in  "pointer  form"  in  Data  File  10)  (See 
instructions  in  Section  10.2.101 
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NP  =  Index  used  to  indicate  platform  groupings 

NPLT(NP,NS)  =  Average  number  of  platforms  of  type  Ml’  deployed 

at  each  base  of  type  N'S  (Air  Force  inuut  m  Data 
File  6) 

NRMI(NP)*  =  Total  cost  of  non-recurring  mod/ insta 1 1  at  ion  for 

the  installation  of  SEEK  TALK  equipment  into 
platforms  of  type  NP.  This  should  account  for 
costs  of  non-recurring  engineering  to  design, 
develop,  integrate,  test,  and  qualify  the 
required  installation;  prototype  group  A  kits 
required  to  develop  the  mod/ insta! 1 ation ;  non¬ 
recurring  testing  (including  ground  testing  and 
flight  testing)  necessitated  by  the 
mod/ instal lation;  proofing  activities 
necessitated  by  the  mod/ instal iat ion  including 
one  production  group  A  kit  and  the  engineering 
manpower  required  to  install,  approve,  and/or 
revise  the  design  of  the  mod/ instal lat ion ;  non¬ 
recurring  data  required  for  the  mod/instal¬ 
lation.  (Contractor  input  in  Data  File  4) 

\RTS(I)  =  Fraction  of  (removed)  failures  of  ITEM  type  I 

which  must  be  repaired  at  the  depot  level .  (The 
LCC  model  will  automatically  adjust  the  NRTS(I) 
fraction  to  include  those  intermediate- level 
repairs  of  ITEM  type  I  which  must  be  performed  at 
the  depot  due  to  circumstance,  e.g.,  if  ITEM  type 
I  is  an  SRC  and  its  higher  LRT  is  depot  repaired 
for  some  proportion  of  its  failures  (Contractor 
input  in  Data  File  9A) 

NS  =  Index  used  to  indicate  base  groupings 

NSEBfL.NS)  =  Number  of  copies  of  support  equipment  type  L 

required  at  each  base  of  type  NS  (fractional 
utilization  of  common  SE  is  allowed)  (Internally 
Calculated  in  Section  5.1.3) 
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NSED(L) 


=  Number  of  copies  of  support  equipment  type  L 
required  at  the  depot  (Internally  Calculated  in 
Section  5.1.3) 


NTRMP(NP) 


NTRMT(NP) 


OC 


OFMC 


OFMCA(I) 


OLC 


OLCP 


OLCT 


=  Average  number  of  PME  terminals  installed  on 
platforms  within  type  NP  (Air  Force  input  in 
Data  File  A) 


=  Average  number  of  timing  net  equipment  (TNE) 
terminals  installed  on  platforms  within  type  NP 
(Contractor  input  in  Data  File  4) 


=  Total  cost  in  dollars  for  the  Operations  Cost 
Element  (Internally  calculated  in  Section  5.2.3) 


=  Total  cost  in  dollars  for  the  Of f -Equipment 
Maintenance  Cost  Element  (Internally  calculated 
in  Section  5.2.7) 


=  Total  Of f-Equipment  Maintenance  Cost  in  dollars 
due  to  repairs  of  ITEMs  of  type  I  (Internally 
calculated  in  Section  5.2.7) 


=  Total  cost  in  dollars  for  the  Operational  Labor 
Cost  component  of  the  Operations  Cost  Element 
(Internally  calculated  in  Section  5.2.3) 


=  Total  Operational  Labor  Cost  in  dollars  due  to 
requirements  for  initial  activation  of  PME 
terminals  (Internally  calculated  in  Section 
5.2.3) 


=  Total  Operational  Labor  Cost  in  dollars  due  to 
timing  net  equipment  operation  (Internally 
calculated  in  Section  5.2.3) 


ONMC 


=  Total  cost  in  dollars  for  the  On-F.qu ipment 
Maintenance  Cost  Element  (Internally  calculated 
in  Section  5.2.6) 


ONMCA(I) 


OST(LO(N'S)) 


OSTC 


PA  Cl) 


PALI* 


PAL2B* 


PAL2D* 


=  Total  Lifetime  cost  in  dollars  for  all  On- 
Equipment  Maintenance  actions  on  ITEMs  of  type  I 
(Internally  calculated  in  Section  '.2.0! 

=  Average  order  &  shipping  time  from  a  base  NS  to 
the  depot  (as  a  function  of  the  location  of  the 
base  LO(NS)),  i.e.,  the  time  (in  months;  from 
when  a  replacement  ITEM  is  ordered  from  the  depot 
until  it  is  received  and  placed  in  ease 
serviceable  stock.  (Air  Force  input  in  Data  File 
1) 


=  Average  order  &  shipping  time  in  months  from  a 
satellite  to  its  associated  CIMF  (Air  Force 
input  in  Data  File  1) 


=  Number  of  subassemblies  or  piece  parts  within 
ITEM  type  I  which  would  be  added  to  the 
Government  inventory  system  if  ITEM  type  I  were 
repaired  in  the  system  (Contractor  input  in  Data 
File  8A) 


=  Average  daily  pay  and  allowance  during  training 
for  a  type  1  trainee.  (Air  Force  input  in  Data 
File  1 ) 


-  Average  daily  pay  and  allowance  during  training 
for  a  type  2  base  trainee.  (Air  Force  input  in 
Data  File  1 ) 


=  Average  daily  pay  and  allowance  during  training 
for  a  type  2  depot  trainee.  (Air  Force  input  in 
Data  File  li 


PDIV(NP) 


PIUP 


PME 


PMLR 


PMTBF( I  ,LE(NP)  )••••• 


PRODC 


PSESW ( I )* 


QPA(IL.IS)* 


=  Factor  defining  total  effective  number  of  types 
of  platforms  in  platform  grouping  NP.  (Air  Force 
input  in  Data  File  4) 


=  Operational  lifetime  in  years  of  tiie  SEEK  TALK 
system  (Air  Force  input  in  Data  File  1) 


=  Acronym  for  "prime  mission  equipment",  not 
including  timing  net  equipment 


=  Prime  mission  equipment  operator  labor  rate  in 
dollars  per  hour  (Air  Force  input  in  Data  File 
1) 


=  Predicted  mean  operating  time  in  hours  between 
failures  over  the  life  cycle,  for  an  ITEM  of  type 
I  operating  in  environment  LE(NP),  including 
maintenance  actions  involving  repai r* in-place . 

The  calculation  of  PMTBF  f  I  ,  LF.  (  NP I  should  be  made 
on  the  basis  or  the  series  (i.e.,  not  system  ) 
failure  rate  of  ITEM  type  I  and  should  include  an 
adjustment  for  "duty-cycle",  as  indicated  in  MIL 
HDBK  217C  (See  Section  8.3.8)  (Contractor  input 
iri  Data  File  9 A ; 


=  Total  cost  in  dollars  for  the  Production  Cost 
element  (Internally  calculated  in  Section  5.2.1) 


=  Partition  of  SE  software  development  cost  for 
ITEM  type  1  (SESW(I)).  It  is  specified  by  a 
series  of  pairs  of  numbers,  where  each  pair 
represents  index  L  SE  and  the  fraction  of 
SESV'I;  applicable  to  L  (Contractor  input  in  Data 
File  9B  ) 


=  Number  of  units  of  SRL  type  IS  contained  in  one 
unit  of  LRL  type  IL.  (Note:  The  matrix 
QPA(IL,IS)  should  be  input  in  "pointer  form"  in 
Data  File  8B .  See  instructions  in  Section  10.2.) 
(Contractor  input  in  Data  File  8B ) 


245 


QSA  ( I ,  K )  =  A  three  digit  code  whose  units  digit  equals  the 

number  of  copies  of  the  Kth  support  equipment 
type  that  is  required  for  a  maintenance  action  on 
ITEM  type  I,  and  whose  hundreds  digit  indicates 
the  nature  of  the  maintenance  action  for  which 
this  SE  is  required.  The  K  stands  for  the  ordej 
that  the  SE  type  is  listed  in  Data  File  10  and 
not  the  SE  index  number.  (Used  to  input  matrice 
A(I,L)  and  SEC0DE(1,L)  in  "pointer  form”  in  Data 
File  10)  (See  instructions  in  Section  10.2.10) 

QTYP1*  =  Number  of  trainees  for  type  1  training.  (Air 

Force  input  in  Data  File  1) 


QTYP2B-''  =  Initial  number  of  base  trainees  for  type  2 

training.  (Air  Force  input  in  Data  File  1) 

QTYP2D*  =  Initial  numbers  of  depot  trainees  for  type  2 

training.  (Air  Force  input  in  Data  File  1  j 

R*  =  Global  repair  strategy  indicator  primarily  used 

to  generate  the  input  file  necessary  for  the 
Repair  Level  Analysis  program.  The  value  cf  R 
automatically  sets  ITEM  repair  levels  according 
to  the  following  scheme: 


R  All  LRUs 


A  1_1  _S  RJUs 


0  as  input  by  user  as  input  by  user 

1  base  repair  base  repair 

2  base  repair  depot  repair 

3  base  repair  discard  on  failure 

4  depot  repair  depot  repair 

5  depot  repair  discard  on  failure 

b  discard  on  failure  discard  on  iailure 


(Contractor  input  in  Data  File  1 .( 


RCPP*  =  Technical  order  reproduction  cost  per  copy  per 

page.  (Air  Force  input  in  Data  File  1) 
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RIP(I) 


RL(I )* 


RM(I) 


RMC 


RMH(I) 


RMICACNP) 


=  Fraction  of  maintenance  actions  on  ITEM  type  I 
which  are  met  by  repair- in-place  with  piece 
parts.  (Contractor  input  in  Data  File  9A) 


=  Repair  level  code  for  ITEM  type  I ; 

=  0  if  initially  input  RTS  (I),  NRTS(I), 
and  COND(I)  values  are  to  be  used; 

=  1  If  RTS ( I ) ,  NRTS(I),  and  COND(I)  are 

to  be  internally  calculated  to  represent 
base  repair  of  ITEM  I; 

=  2  if  RTS ( I ) ,  NRTS(I),  and  COND(I)  are  to 
be  internally  calculated  to  represent 
depot  repair  of  ITEM  I; 

=  3  if  RTS ( I )  ,  N’RTS(I),  and  CO\D(I)  are  to 
be  internally  calculated  to  represent 
discard-on-failure  of  ITEM  I. 

(Contractor  input  in  Data  File  9A) 


=  Repair  materials  factor  for  ITEM  type  I,  equals 
the  fraction  of  UP ( I )  that  is  consumed  (  in  piece 
parts  below  the  ITEM  indenture  level)  in  the 
repair  of  ITEM  type  I  (Contractor  input  in  Data 
File  8A) 


=  Recurring  annual  inventory  management  cost  in 
dollars  to  maintain  an  ITEM  or  piece  part  in  the 
depot- level  Air  Force  inventory  system  (Air 
Force  input  in  Data  File  1) 


=  Average  number  of  manhours  required  to  remove 
and  replace  a  failed  ITEM  of  type  I  from  its  host 
platform.  (Applies  only  to  LRUs).  Should 
include  time  spent  in  isolating  a  failure  to  the 
ITEM,  removing  the  ITEM,  installing  a  replacement 
ITEM,  and  in  verifying  restoration  of  the  system 
to  operational  status.  (Contractor  input  in  Data 
File  9A) 


=  Average  recurring  modif icat ion/ instal lat ion  cost 
in  dollars  per  platform  within  grouping  NP 
(Internally  calculated  in  Section  5.2.2) 


RSC  =  Total  cost  in  dollars  of  the  Replacement  Spares 

Cost  Element  (Internally  calculated  in  Section 
5.2.5) 


RSCA(I)  =  Total  lifetime  cost  due  to  ITEMs  of  type  I  for 

Replacement  Spares  (including  repair  materials 
costs)  (Internally  calculated  in  Section  5.2.5) 


RTS(I)  =  Fraction  of  ''•■moved  failures  (i.e.,  failures  not 

repa  i  red-:  r :  ;  .<* )  of  ITEM  type  1  which  can  be 
repa:r><:  u  t  •  intermediate  level,  assuming  that 
the  :  T  i . '  has  removed  from  its  next  higher 

assent- iv  at  tin  : ntermediate  level.  (The  LCC 
model  w.il  automatically  correct  the  RTS(I) 
fractin!.  to  itcount  for  that  proportion  of 
failures  under  which  the  ITEM  is  not  available 
for  repair  at  the  intermediate  level,  e.g.,  if 
the  ITEM  is  an  SRt  and  its  higher  LRU  is  depot- 
repaired  or  condemned-on- f ai 1 ure . )  (Contractor 
input  in  Data  File  9A) 

SA  =  Recurring  annual  cost  in  dollars  to  maintain  a 

line  item  or  piece  part  in  a  base-level  inventory 
system  (Air  Force  input  in  Data  File  1) 


SAT(NS)  =  Satellite  base  indicator,  equals  1  if  base  NS  is 

a  satellite  base  and  equals  0  otherwise. 
(Internally  Calculated  in  Section  5.2.7) 


SEC  =  Total  cost  in  dollars  for  the  Support  Equipment 

Cost  Element  (Internally  calculated  in  Section 
5.2.8) 


SECI(I)*  =  Fro  rata  part  of  Support  Equipment  Cost 

attributed  to  ITEM  type  I.  (Internally 
calculated  in  Section  5.2.8) 


SECODE ( I , L)* 


=  Requirement  indicator  for  support  equipment  type 
L  with  respect  to  ITEM  type  I; 


SED(L)* 


SEDC* 


SESW ( I  )* 


SESWC* 


SETYPE(L) 


=0  if  SE  type  L  not  required  for 

any  maintenance  of  ITEM  type  I; 

=1  If  SE  type  L  required  for  repair 
but  not  base  shop  bench  check 
of  ITEM  type  I ; 

=2  if  SE  type  L  required  for  both 

repair  and  base  shop  bench  check 
of  ITEM  type  I ; 

=3  if  SE  type  L  required  for  base 
shop  bench  check  but  not  repair 
of  ITEM  type  I . 

(Note:  The  matrix  SEC0DE(I,L)  should  be  input 

in  "pointer  form"  in  Data  File  10.  See 
instructions  in  Section  10.2.)  (Contractor  input 
in  Data  File  10) 


=  Development  cost  associated  with  SE  type  L.  The 
cost  should  be  zero  if  the  SE  is  common. 
(Contractor  input  in  Data  File  7) 


=  Total  SE  development  cost.  (Internally 
calculated  in  Section  5. 2. 8. 2) 


=  Software  development  cost  for  SE  used  in  the 
maintenance  of  ITEM  type  I.  (Contractor  input  in 
Data  File  9B) 


=  Total  software  development  cost  for  SE . 
(Internally  calculated  in  Section  5. 2. 8. 3) 


=  Equals  1  if  support  equipment  type  L  is  common 
and  available  on-site  (refer  to  Air  Force- 
provided  list  of  this  SE ) ,  equals  2  if  support 
equipment  type  L  is  common  but  requires 
procurement  for  SEEK  TALK  use,  and  equals  3  if  SE 
type  L  is  peculiar  (Contractor  input  in  Data  File 
7) 
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SPC1*  =  Maximum  number  of  students  per  type  1  training 

class.  (Contractor  input  in  Data  File  1) 


SPC2*  =  Maximum  number  of  students  per  type  2  training 

class.  (Air  Force  input  in  Data  File  1) 


SR*  =  Average  manhours  per  failure  to  complete  supply 

transaction  records.  (Air  Force  input  in  Data 
File  1) 


SRU  =  Acronym  for  "shop  replaceable  (or  repairable) 

unit,  i.e.,  a  component  which  is  usually  only 
removable  (from  an  LRU  or  another  SRU)  and 
repairable  in  a  shop  (at  either  base  or  depot 
level),  e.g.,  LRU  repair  may  consist  of  removing 
and  replacing  an  internal  SRU.  The  SRU  itself 
may  then  also  be  repairable. 

STDC*  =  Total  cost  in  dollars  of  the  Technical  Orders 

Cost  Element.  (Internally  calculated  in  Section 
5.2.10) 


TDC(I)*  =  The  pro  rata  part  of  Technical  Orders  Cost 

attributed  to  ITEM  type  I  (Internally  calculated 
in  Sect  ion  3.2. 10) 


TDXXX  =  Stands  for  any  of  the  LCC  Sensitivity  Analysis 

variables  TDXUC .  TDXFR,  TDXFPR .  TDMF,'TDXRM, 
TDPIUP ,  TDXMIL,  TDUP(I),  TDFR(I),  TDFPR(l), 

TDRM  ( I ) ,  TDRTS  (I) .  TDN'RTS  ( I  ) ,  TDCON'D  C I  j , 

TDSRl'(I).  In  genera’  terms,  TDXXX  represents  the 
estimated  change  in  LCC  that  would  occur  if  the 
parameter  XXX  were  to  increase  by  a  fractional 
amount  F1NC,  where  XXX  can  be  any  of  the  factors 

XUC,  XFR . NRTS(I).  COND(I).'  In  addition, 

TDSRU(Ij  represents  the  change  in  LCC  that  would 
result  from  changing  ITEM  type  I  from  an  SRU  to 
an  LRU.  (Internally  calculated  in  Section  6) 
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TEFM* 


TFAC(NP) 


THRS(NP) 


TIAC(I.R)* 


TIME  1(1)* 


TNB(NS) 


TNE 


TNLR 


=  Cost  in  dollars  of  equipment,  facilities,  and 
manuals  required  for  all  training  and  not 
accounted  for  by  any  other  Cost  Element  of  the 
Model.  (Type  2  training  facilities  should  not  be 
included.)  (Contractor  input  in  Data  File  1) 


=  Average  fraction  of  operating  time  that  SEEK 
TALK  equipment  on  platform  type  NP  is  activated 
(Air  Force  input  in  Data  File  3) 


=  Average  thrust  in  lbs.  generated  by  platform 
type  NP  (airborne  platforms  only) .  (Air  Force 
input  in  Data  File  3) 

=  Total  repair-level-dependent  cost  attributed  to 
ITEM  type  I  by  global  maintenance  strategy  R 
(for  non-zero  values  of  R  only).  This  represents 
a  sum  of  ITEM-specif ic  cost  elements  and  pro  rata 
portions  of  shared  resources.  (Internally 
calculated  in  Section  5.1.4) 


=  The  number  of  additional  hours  of  type  1 
training  added  for  ITEM  type  I  (Contractor  input 
in  Data  File  9B) 


=  Total  number  of  bases  within  the  SEEK  TALK 
system  which  are  (treated  as  being)  identical  to 
base  NS  (Air  Force  input  in  Data  File  2) 


=  Acronym  for  "timing  net  equipment"  (as 
distinguished  from  PME  or  "prime  mission 
equipment"  ) 


=  Timing  net  operator  labor  rate  in  dollars  per 
hour  (Air  Force  input  in  Data  File  1) 
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TORB 


=  Turnover  rate  for  base  avionics  maintenance 
personnel;  the  fraction  of  this  work  force 
leaving  the  Air  Force  (and  replaced)  per  year. 
(Air  Force  input  in  Data  File  1) 

TORD*  =  Turnover  rate  for  depot  avionics  maintenance 

personnel;  the  fraction  of  this  work  force 
leaving  the  Air  Force  land  replaced)  per  year. 
(Air  Force  input  in  Data  File  1) 

TR*  =  Average  manhours  per  failure  to  complete 

transportation  transaction  forms.  (Air  Force 
input  in  Data  File  1) 

TRAV1D*  =  Average  individual  roundtrip  travel  expense  for 

travel  of  type  1  and  type  2  depot  trainees  to  and 
;  from  the  relevant  training  facilities.  (Air 

Force  input  in  Data  ri2e  1) 

TRAVB*  =  Average  individual  roundti  p  travel  expense  for 

travel  of  type  2  base  trainees  to  and  from  the 
type  2  training  facility.  (Air  Force  input  in 
Data  File  1) 

TSECI(I)*  =  Total  pro  rata  part  of  the  SL  cost  attributed  to 

ITEM  type  I.  (Internally  calculated  in  Section 
5.2.8) 


TUPP(NP)  =  Average  unit  cost  in  dollars  of  PME  terminals 

(including  all  Full-up,  Partial,  and  Modem-only 
configurations)  installed  on  platforms  within 
grouping  SP  (Contractor  input  in  Data  File  4) 

TL'PT(.N’P)  =  Average  unit  cost  in  dollars  of  timing  net 

terminals  installed  on  platforms  of  type  NP 
(Contractor  input  in  Data  File  4) 

TYP2TF*  =  Ratio  of  type  2  training  time  to  type  1  training 

time  when  the  same  course  material  is  covered  in 
both.  (Air  Force  input  in  Data  File  1) 
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U  =  Unit  step  function  used  to  indicate  positive 

quantities,  i.e.,  for  any  number  X,  U(X)  =  1  for 
X  >  0,  and  U(X)  =  0  otherwise 


UCPP*  =  Annual  technical  order  upkeep  cost  per  distinct 

page  of  original  technical  orders.  (Air  Force 
input  in  Data  File  1) 


UP(I)  =  Unit  cost  in  dollars  for  ITEM  type  I 

(Contractor  input  in  Data  File  8A) 


USE(L,NS)  =  Support  equipment  indicator  used  for  LCC 

sensitivity  analysis  calculations.  Equals  0  if 
SE  type  L  is  purchased  for  base  NS  (as  a  whole 
unit)  and  is  underutilized  (so  that  additional 
use  generates  no  extra  cost)  and  equals  1 
otherwise.  (Internally  calculated  in  Section 
6.1.4) 


USED(L)  =  Support  equipment  indicator  used  for  LCC 

sensitivity  in  the  same  manner  as  USE(L,NS), 
except  refers  to  SE  type  L  purchased  for  the 
depot  (Internally  calculated  in  Section  6.1.4) 

WT(I)  =  Net  weight  of  ITEM  type  I  in  pounds  (Contractor 

input  in  Data  File  8A) 


XFPR  =  False  pull  rate  multiplier  factor.  May  be  used 

to  globally  adjust  all  ITEM  false  pull  rates  in 
LCC  sensitivity  analyses  or  sytem  trade-off 
studies  (Must  be  set  equal  to  1 ,  in  Data  File  1, 
in  all  Air  Force  submissions) 


XFR  =  Failure  rate  multiplier  factor.  May  be  used  to 

globally  adjust  all  ITEM  failure  rates  in  LCC 
sensitivity  analyses  or  system  trade-off  studies 
(Must  be  set  equal  to  1 ,  in  Data  File  1,  in  all 
Air  Force  submissions) 
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XMIL 


=  Mod/ instal lat ion  labor  manhours  multiplier 
factor.  May  be  used  to  uniformly  adjust  all 
mod/ instal lat icn  labor  manhour  estimates  for  LCC 
sensitivity  analysis  or  system  trade-off  studies 
(Must  be  set  equal  to  1,  in  Data  File  1,  in  all 
Air  Force  submissions) 


Xl'C  =  Unit  cost  multiplier  cost  multiplier  factor. 

May  be  used  to  globally  adjust  all  ITEM  and 
Terminal  unit  costs  in  LCC  sensitivity  analyses 
or  system  trade-off  studies  (must  be  set  equal 
to  1,  in  Data  File  1,  in  all  Air  Force 
submissions ) 


254 


APPENDIX  II 


ILLUSTRATIVE  COMPUTER  RUNS 


Page 

II. 1 

Initial  LCC  Run 

256 

II. 2 

Six  Special  LCC  Runs  for 

RLA  Input 

284 

II. 3 

RLA  Run 

309 

II. A 

Final  LCC  Run  (incorporating  RLA  results) 

313 

II. 5 

LCC  Summary  and  Adjusted 

Final  LCC  Run 

318 

Note:  Since  bogus  data  was  used  to  generate  the  output  in  this 
appendix,  the  user  should  in  no  way  construe  that  the  values  dis¬ 
played  are  meant  to  be  representative  of  prospective  SEEK  TALK 
system  designs. 
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Initial  LCC  Run 

LCC  Input  Tables  1,  2,  3,  4,  5,  6,  7,  8A,  9A,  9B, 
LCC  Output  Tables  1,  2,  3,  4A,  4B,  4C,  5,  6,  7 

LCC  Sensitivity  Analysis  Table 


256 


INPUT  TABLE  1:  SYSTEM-WIDE  SCALAR  PARAMETERS 


GOVERNMENT-PROVIDED  PARAMETERS 

LABOR  FACTORS 

BAA  -  MONTHLY  AVAILABLE  WORKING  HOURS  PER  MAINTENANCE 

MAN  AT  BASE  LEVEL  168.00 

BMF  -  EASE  MAINTENANCE  FACTOR  1.50 

DAA  -  MONTHLY  AVAILABLE  WORKING  HOURS  PER  MAINTENANCE 

MAN  AT  DEPOT  LEVEL  16B.00 

DMF  -  DEPOT  MAINTENANCE  FACTOR  1.50 

HPD2  -  NUMBER  OF  HOURS  SPENT  BY  A  TYPE  2 

TRAINEE  IN  CLASS  PER  DAY  8 

MRO  -  AVERAGE  MANHOURS  PER  FAILURE  TO  COMPLETE 

ON-EQUIPMENT  MAINTENANCE  RECORDS  0.08 

MRF  -  AVERAGE  MANHOURS  PER  FAILURE  TO  COMPLETE 

OFF-EQUIPMENT  MAINTENANCE  RECORDS  0.24 

SR  -  AVERAGE  MANHOURS  PER  FAILURE  TO  COMPLETE 

SUPPLY  TRANSACTION  RECORDS  0.25 

TORB  -  TURNOVER  RATE  FOR  BASE  MAINT.  PERSONNEL  0.33 

TORD  -  TURNOVER  RATE  FOR  DEPOT  MAINT,  PERSONNEL  0.07 

TR  -  AVERAGE  MANHOURS  PER  FAILURE  TO  COMPLETE 

TRANSPORTATION  TRANSACTION  FORMS  0.16 

LABOR  RATES 

BLR  -  BASE  MAINTENANCE  LABOR  RATE  IN  t  PER  HOUR  35.54 

DLR  -  DEPOT  MAINTENANCE  LABOR  RATE  IN  $  PER  HOUR  38.27 

MI LR ( 1 )  -  MOO/INSTALLATION  LABOR  RATE  DURING  PRODUCTION 

IN  $  PER  HOUR  29.85 

MUR(2)  -  MOO/INSTALLATION  LABOR  RATE  FOR  FIELD  MODS 

USING  DEPOT  TEAM  IN  %  PC R  HOUR  44.01 

MI LR( 3)  -  MOO/INSTALLATION  LABOR  RATE  FOR  MODS  PERFORMED 

AT  THE  OEPOT  IN  S  PER  HOUR  38.27 

PALI  “  AVERAGE  DAILY  PAY  &  ALLOWANCE  FOR  A 

TYPE  1  TRAINEE  BO. 00 

PAL2B  -  AVERAGE  DAILY  PAY  &  ALLOWANCE  FOR  A 

TYPE  2  TRAINEE  50.00 

PAL20  -  AVERAGE  OAILY  PAY  &  ALLOWANCE  FOR  A 

TYPE  2  DEPOT  TRAINEE  60.00 

PMLR  -  PRIME  MISSION  EQUIP  OPER  LABOR  RATE  IN  $  PER  HOUR  27.75 

TRAV1D  -  AVERAGE  TRAVEL  EXPENSE  FOR  TYPE  1  AND  TYPE  2 

OEPOT  TRAINEES  200.00 

TRAVB  -  AVERAGE  TRAVEL  EXPENSE  FOR  TYPE  2  BASE  TRAINEES  300.00 

TNLR  -  TIMING  NET  OPERATOR  LABOR  RATE  IN  $  PER  HOUR  27.75 
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INPUT  TABLE  1:  SYSTEM-WIDE  SCALAR  PARAMETERS 
(CONTINUED) 


PIPELINE  TIMES 


BRCT  -  BASE  REPAIR  CYCLE  TIME  IN  MONTHS  0.132 

CRCT  -  TIME  FOR  FAILURE  AT  SATELLITE  BASE  UNTIL  REPAIR 

AT  C IMF  BASE  IN  MONTHS  0.500 

DAD  -  TIME  FROM  FAILURE  REMOVAL  AT  DEPOT  UNTIL  REPAIR 

AT  DEPOT  IN  MONTHS  0.132 

ORCT ( 1 )  -  TIME  FROM  FAILURE  AT  CONUS  BASE  UNTIL  REPAIR 

AT  DEPOT  IN  MONTHS  1.900 

DRCT ( 2)  -  TIME  FROM  FAILURE  AT  PACIFIC  BASE  UNTIL  REPAIR 

AT  DEPOT  IN  MONTHS  1.900 

DRCT ( 3 )  -  TIME  FROM  FAILURE  AT  EUROPE  BASE  UNTIL  REPAIR 

AT  DEPOT  IN  MONTHS  1.900 

OST ( 1  )  -  ORDER  AND  SHIPPING  TIME  FROM  CONUS  BASE  TO 

DEPOT  IN  MONTHS  0.394 

OS T ( 2 )  -  OROER  AND  SHIPPING  TIME  FROM  PACIFIC  BASE  TO 

DEPOT  IN  MONTHS  0.525 

OST ( 3 )  -  ORDER  AND  SHIPPING  TIME  FROM  EUROPE  BASE  TO 

DEPOT  IN  MONTHS  0.526 

OSTC  -  ORDER  AND  SHIPPING  TIME  FROM  A  SATELLITE  BASE 

TO  ITS  CIMF  BASE  IN  months  0.250 

UNIT  COST  FACTORS 

ACPP  -  ACQUISTION  COST  PER  PAGE  FOR  ORIGINAL 

NEGATIVES  OF  TECH.  DATA  34B.000 

CFG( 1 )  -  COST  OF  FUEL  IN  $  PER  GALLON  AT  CONUS  BASES  1.180 

CFG( 2 )  -  COST  OF  FUEL  IN  $  PER  GALLON  AT  PACIFIC  BASES  1.180 

CFG ( 3 )  -  COST  OF  FUEL  IN  $  PER  GALLON  AT  EUROPE  BASES  1.18C 

CPD2  -  COST  PER  CLASS  PER  DAY  FOR  TYPE  2  TRAINING  960.000 

CPPC  -  COST  OF  PACKING  AND  SHIPPING  FROM  A  SATELLITE 

BASE  TO  ITS  CIMF  BASE  IN  $  PER  NET  WEIGHT  POUND  0.779 

CPPD( 1 )  -  COST  OF  PACKING  AND  SHIPPING  FROM  CONUS  BASE 

TO  DEPOT  IN  S  PER  NET  WEIGHT  POUND  0.779 

CPPD ( 2 )  -  COST  OF  PACKING  AND  SHIPPING  FROM  PACIFIC  BASE 

TO  DEPOT  IN  $  PER  NET  WEIGHT  POUND  0.972 

CPPD ( 3 )  -  COST  OF  PACKING  AND  SHIPPING  FROM  EUROPE  BASE 

TO  DEPOT  IN  $  PER  NET  WEIGHT  POUND  0.972 

RCPP  -  REPRODUCTION  COST  PER  COPY  PER  PAGE  OF 

TECH.  DATA  0.010 

IMC  -  INITIAL  DEPOT  INVENTORY  MANAGEMENT  COST  PER  NEW 

PART  IN  $  1200.000 

RMC  -  RECURRING  DEPOT  INVENTORY  MANAGEMENT  COST  PER  NEW 

PART  IN  $  PER  YEAR  150.000 

SA  -  BASE-LEVEL  INVENTORY  MANAGEMENT  COST  PER  NEW  PART 

IN  $  PER  YEAR  0.0 

UCPP  -  UPKEEP  COST  PER  YEAR  PER  DISTINCT  PAGE  OF 

TECH.  DATA  60.000 
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INPUT  TA8LF.  1:  STSTTM-WIDE  SCALAR  PARAMETERS 
( CONT INUED ) 


MISCELLANEOUS  FACTORS 


BF  -  COEFFICIENT  IN  SPARING  JUNCTION  1.65 

BIRD  -  FRACTION  OF  B ASE -RE P A I R  -  I N T ENDED  FAILURES 

REQUIRING  DEPOT  REPAIR  0.05 

KFAC(1)  -  FAILURE  RATt  EXPERIENCE  FACTOR  FOR  A1RBORNE- 

FIGHTrR  ENVIRONMENT  1.70 

KFAC 1 2 )  -  FAILURE  RATE  EXPERIENCE  FACTOR  FOR  AIRBORNE- 

CARGO  ENVIRONMENT  1 . 1 4 

KFAC ( 3 )  -  FAILURE  RATE  EXPERIENCE  FACTOR  FOR  GROUND- 

FIXED.'  T  RANSPOR  TABLE  ENVIRONMENT  1.10 

KFAC ( 4 )  -  FAILURE  RATE  EXPERIENCE  FACTOR  FOR  GROUND- 

MOBILE  ENVIRONMENT  1.10 

MUSE  -  MINIMUM  FRACTIONAL  UTILIZATION  FOR  SENSITIVITY 

CALCULATIONS  ON  SUPPORT  EQUIPMENT  COSTS  0 . 51 

PIUP  -  NUMBER  OF  SYSTEM  OPERATING  YEARS  15.000 

QTYP1  -  NUMBER  OF  TYPE  1  TRAINEES  25 

QTYP2B  -  NUMBER  OF  TYPE  2  BASE  TRAINEES  250 

QTYP2D  -  NUMBER  OF  TYPE  2  OEPOT  TRAINEES  35 

R  -  REPAIR  LEVEL  CASE  RUN  NUMBER  0 

SPC2  -  MAXIMUM  NUMBER  OF  TYPE  2  TRAINEES  PER  CLASS  12 

TYP2TF  -  RATIO  OF  TYPE  2  TRAINING  TIME  TO  TYPE  1 

TRAINING  TIME  1 .50 

XFPR  -  FALSE  PULL  RATE  SENSITIVITY  MUTIPLIER  FACTOR  1.00 

XFR  -  FAILURE  RATE  SENSITIVITY  MULTIPLIER  FACTOR  1.00 

XMIL  -  MOD/I  LABOR  HOURS  SENSITIVITY  MULTIPLIER  FACTOR  1.00 

XUC  -  UNIT  COST  SENSITIVITY  MULTIPLIER  FACTOR  1.00 
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INPUT  TABLE  IS  SYSTEM-WIDE  SCALAR  PARAMETERS 
( CONTINUED) 


CONTRACTOR  -  DETERMINED  PARAMETERS 


BOAT  A  -  NUMBER  OF  TECH.  DATA  PAGES  FOR  BASE  MAINT.  AND 


NOT  ITEM  OR  SE  SPECIFIC  25 

CPD1  -  COST  PER  CLASS  PER  DAY  FOR  TYPE  1  TRAINING  BOO. 00 

DDATA  -  NUMBER  OF  TECH.  DATA  PAGES  FOR  DEPOT  MAINT. 

AND  NOT  ITEM  OR  SE  SPECIFIC  30 

FSEDC  -  COST  OF  FULL  SCALE  ENGINEERING  DEVELOPMENT  20000000.0 

HPD1  -  NUMBER  OF  CLASS  HOURS  PER  DAY  FOR  A  TYPE  1 
TRAINING  CLASS 

SPC1  -  MAXIMUM  NUMBER  OF  TYPE  1  TRAINEES  PER  CLASS 
TEFM  -  COST  OF  TRAINING  EQUIPMENT,  FACILITIES  AND 

MANUALS  150000.00 
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ITEM  EQUIPMENT  DATA 
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INPUT  TABLE  9A :  ITEM  MAINTENANCE  DATA 
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INPUT  TA8LE  90 


TECHNICAL  order,  training,  AND 
se  software  development  data 


NUMBER 

OF  TECH. 

NO.  OF  HOURS 

SE  SOFTWARE 

PARTITION  OF 

ITEM 

DATA  PAGES  FOR 

FOR  TYPE  1 

DEVELOPMENT 

SESW  BY 

INDEX 

DEPOT 

BASE 

TRAINING 

COST 

SE  INDEX  L 

(I) 

( OAT  AO ) 

(DATA8) 

(TIMED 

(SESW) 

( PSESW ) * 

1 

20 

10 

6 

250C0 . 

1,1.00 

2 

20 

10 

6 

25000. 

1,1.00 

3 

20 

10 

6 

25000. 

1,1.00 

4 

20 

10 

6 

25000. 

1,1.00 

5 

20 

10 

6 

25000. 

1,1.00 

6 

20 

10 

6 

1 0000. 

1,1.00 

7 

20 

10 

6 

10000. 

1,1.00 

8 

20 

10 

6 

10000. 

1,1.00 

9 

20 

10 

6 

10000. 

1,1.00 

10 

20 

10 

6 

1 0000 . 

1,1.00 

1 1 

20 

10 

6 

10000. 

1,1.00 

12 

20 

10 

6 

1 0000 . 

1  ,  1  .00 

13 

20 

10 

6 

25000. 

1  ,0.40:6,0.60 

20 

40 

15 

1  2 

25000. 

1,1.00 

*»1 

40 

15 

12 

25000. 

1,1.00 

22 

40 

15 

12 

25000  . 

1  , 1  .00 

23 

40 

15 

12 

25000. 

1,1.00 

24 

40 

15 

12 

25000. 

1  , 1  .00 

25 

40 

15 

12 

25000. 

1,1.00 

26 

40 

15 

12 

25000. 

1,1.00 

27 

40 

15 

12 

25000. 

1,1.00 

28 

40 

15 

12 

25000. 

1,1.00 

29 

40 

15 

12 

25000. 

1,1.00 

30 

40 

15 

12 

25000. 

1,1.00 

31 

40 

15 

12 

25000. 

1,1.00 

32 

40 

15 

12 

25000. 

1,1.00 

33 

40 

15 

12 

25000. 

1,1.00 

34 

40 

15 

12 

25000. 

1,1.00 

35 

40 

15 

12 

25000 . 

1,1.00 

36 

40 

15 

12 

25000. 

1,1.00 

37 

40 

15 

12 

25000. 

1,1.00 

38 

40 

15 

12 

25000. 

1,1.00 

39 

40 

15 

12 

25000. 

1 ,0.30:6,0.70 

40 

40 

15 

12 

25000. 

1.0.25:6,0.75 

41 

40 

15 

12 

25000. 

1  ,0.25:6,0.75 

42 

40 

15 

12 

25000. 

1  ,0.30:6.0.70 

EACH  PAIR  OF  NUMBERS  (SEPARATED  BY  A  SEMICOLON  IF  MORE  THAN  ONE  PAIR) 
REPRESENTS  INDEX  L  OF  SE  ANO  THE  FRACTION  OF  SESW  APPLICABLE  TO  L. 
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INPUT  TABLE  1 0 :  ITEM/SE  CROSS  REFERENCE  DATA 
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INPUT  TABLE  11:  ITEM  CONFIGURATIONS  FOR  DIFFERENT  PLATFORMS  -  NITEMR(I.NP) 
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4 


1 


4 


OUTPUT  TABLE  3:  OPERATION  AND  LOGISTICS  SUPPORT  COST  ELEMENTS 
(IN  MILLIONS  OF  CONSTANT  DOLLARS) 


OUTPUT  TABLE  4A :  ITEM-SPECIFIC  COSTS  ANO  MAINTENANCE  CHARACTERISTICS 
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OUTPUT  TABLE  4B:  SYSTEM-WIDE  MAINTENANCE  CHARACTERISTICS 
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GLOBAL  UNIT  COST  ( XUC  FACTOR)  -  70.451 
GLOBAL  FAILURE  RATE  (KFR  FACTOR)  -  54.889 
GLOBAL  FALSE  PULL  RATE  l XFPR  FACTOR)  -  t . 1 97 
MAINTENANCE  REPAIR  TIMES  (BMF/DMF  FACTOR)  -  22.761 


LCC  Input  Table  9A  and  Output  Tables  1  and  4A  for  Each  Run 
R=1  LRU,  base  repair;  SRU,  base  repair 
R=2  LRU,  base  repair;  SRU,  depot  repair 

P  LRU,  base  repair;  SRU,  discard 

R=4  LRU,  depot  repair;  SRU,  depot  repair 
R=5  LRU,  depot  repair;  SRU,  discard 

R=6  LRU,  discard;  SRU,  discard. 
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OUTPUT  TABLE  4A‘.  1  T  EM-  SP  EC  1  F  t  C  COSTS  ANO  MAINTENANCE  CHARACTERISTICS 
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NPUT  TABLE  9A :  ITEM  MAINTENANCE  DATA 
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OUTPUT  TABLE  4A:  ITEM-SPECIFIC  COSTS  AND  MAINTENANCE  CHARACTERISTICS 
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OUTPUT  TABLE  4A:  ITEM-SPECIFIC  COSTS  AMO  MAINTENANCE  CHARACTERISTICS 
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II. 3  RLA  Run 


RLA  Input  Table  I  (from  file  8B) 

RLA  Input  Table  2  (TIAC  values  from  six  special  runs) 
RLA  Output  Table  1  (repair  level  decisions) 
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II. 4  Final  LCC  Run  (incorporating  RLA  results) 


LCC  Input  Table  9A 
LCC  Output  Tables  1,  4A 
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II. 5 

LCC  Summary 

and  Adjusted  Final 

LCC  Run 

A  summary  of 

the  LCCs  and  the 

total  support  costs  is  given 

below 

for  the  six 

special  LCC  runs  (Section  II. 2)  and  the  final 

LCC  run  (Section  II. 4).  (Ignore  the 

last  line  of  the  table  for 

now. ) 

Run 

LCC  ($M) 

Total  Support  ($1,000) 

R  =  1 

791.77 

354646.0 

R  =  2 

795.82 

358701.1 

R  =  3 

1223.57 

786445.0 

R  =  4 

743.25 

306123.9 

R  =  5 

1176.62 

739497.2 

R  =  6 

4905.45 

4064175.0 

T  inal 

744.24 

307121.7 

Adj .  Final 

742.57 

305446.2 

Recall  that  the  six  special  LCC  runs  (R  =  1  to  6)  were  made  to 
provide  the  total  support  costs  for  each  ITEM  (TIAC(I,R)s)  as  an 
input  to  the  RLA  program,  which  in  turn  provided  the  ITEM  repair 
level  decisions  (RL(I)s)  as  an  input  to  the  final  LCC  run.  Ideally, 
this  final  run  should  provide  the  lowest  LCC  (or  total  support  cost). 
In  this  case,  however,  the  fourth  run  (R  =  4)  gives  the  lowest 
figures.  This  is  due  to  the  fact  that  the  RLA  results  are  based 
on  the  individual  ITEM  support  costs,  which  are  prorated  in  the 
six  special  LCC  runs  each  with  a  different  global  repair  strategy. 

The  proration  does  not  necessarily  reflect  the  individual  ITEM 
support  costs  accurately  in  the  final  run  where  the  ITEM  repair 
levels  are  mixed.  This  would  cause  the  situation  as  indicated  in 
the  summary  table  above,  particularly  when  there  are  many  near 
optimal  repair  level  solutions.  As  shown  in  the  table,  the  fourth 
run  and  the  final  run  both  produce  very  close  LCCs.  Minor  alterna¬ 
tions  between  the  two  repair  level  solutions  used  in  these  two  LCC 
runs  would  also  generate  near  optimal  LCCs.  For  example,  knowing 
that  ITEM  1  and  ITEM  2  both  share  the  same  set  of  SRUs,  one  may 
change  the  RLA  results  so  that  these  two  LRUs  are  either  both  base- 
repaired  or  both  depot-repaired.  In  fact,  changing  the  repair  level 
of  ITEM  1  from  base-repair  to  depot-repair  (RL(1)  changed  from  1  to 
2)  in  the  RLA  results  produces  a  lowest,  but  only  slightly  better 
LCC  (or  total  support  cost),  as  shown  in  the  last  line  (adjusted 
final)  of  the  table  above.  The  detailed  output  of  this  run  is 
attached  as  in  the  following  sequence: 

LCC  Input  Table  9A 

LCC  Output  Tables  1,  4A 
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INPUT  TABLE  9A'.  ITEM  MAINTENANCE  DATA 
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APPENDIX  III 


INSTRUCTIONS  FOR  CALCULATING  MODIFICATION/ INSTALLATION 

COST  ELEMENT 


The  purpose  of  this  appendix  is  to  serve  as  a  guide  and  assist  in 
the  preparation  of  parameter  estimates  for  the  SEEK  TALK 
Modif ication/Installation  costs.  Appendix  III  serves  therefore  as  a 
supplement  to  Section  8,  paragraphs  8.3.4  and  8.3.5.  The  appendix 
consists  of  three  parts.  Part  III.l  identifies  the  particular  host 
platforms  that  will  be  used  as  the  basis  for  the  cost  estimates. 

Part  III. 2  gives  ground  rules  for  preparation  of  the  non-recurring 
cost  element  NRMI(NP),  while  Part  III. 3  describes  the  preparation  of 
two  recurring  cost  parameters:  A  Kit  Cost,  AKIT(IA,NP),  and 
variable  labor  hours,  MIMH(IA,M,NP) .  (Here  N'P  defines  host  platform 
category,  IA  defines  installation  area,  and  M  defines  mode  of 
installation . ) 

It  should  be  noted  that  all  costs  are  figured  on  a  per  platform 
basis,  not  a  per  terminal  basis.  Thus  for  example  if  a  set  of  four 
terminals  is  to  be  installed  on  a  particular  type  of  platform, 

NRMI ,  AKIT  and  MIMH  represent  the  costs  or  labor  hours  associated 
with  the  complete  set,  not  the  costs  or  labor  hours  for  a  single 
terminal . 

III.l  Use  of  Particular  Host  Platforms  as  Basis  Platforms 

The  FSED  Phase  LCC  Model  groups  host  platforms  for  Prime  Mission 
Equipment  terminals  into  seven  categories,  identified  by  index  N'P: 

(1)  Tactical  aircraft,  full-up  or  Type  I  terminal 
configuration 

(2)  Tactical  aircraft,  partial  array  or  Type  II 

(3)  Tactical  aircraft,  modem-only  or  Type  III 

(4)  Cargo/electronic  aircraft,  modem-only  (This  category 
includes  primarily  airborne  C^  platforms) 

(5)  Ground  fixed/transportable  element,  modem-only 

(6)  Ground  mobile  element,  partial  array 

(7)  Ground  manpack  unit,  modem-only 
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In  addition  to  these  seven  platform  groupings  there  is  an  eighth 
type  for  Timing  Net  Equipment  master  clock  terminals.  Within  the 
seven  PME  host  platform  categories,  there  are  some  34  different 
platforms  (types  and  models)  as  indicated  by  the  sum  of  the  platform 
diversity  parameters  PDIV(NP)  shown  in  Input  File(4)  (See  Table  8- 
VI). 

During  the  FSED  Phase  of  SEEK  TALK,  development  contractors  will 
have  information  on  only  a  few  platform  types,  which  will  be  cal  leu 
basis  platforms.  Contractors  shall  therefore  estimate  first  the 
Modif icat ion/ Insta 1 lation  parameters  NRMI,  AK1T  and  MIMH  for  the 
basis  platforms.  Once  this  has  been  done,  contractors  shall  convert 
the  basis  estimates  to  the  platform  category  estimates  necessary  for 
inputs  to  the  LCC  Model.  The  conversion  process  for  each  platform 
category  NP  involves  a  weighted  summation  of  parameters  for  selected 
basis  platforms.  Two  different  weighting  schemes  are  required;  one 
applies  to  the  non-recurring  parameter  NRMI,  the  other  to  the 
recurring  parameters  AK'IT  and  MIMH. 

The  basis  platforms  that  shall  be  used,  and  the  corresponding 
interfacing  AM  radios,  are  listed  below. 

Aircraft 
A- 10  (ARC-164) 

E-3A  (ARC-171) 

F-4E  (ARC-164) 

F- 15  (ARC-164) 

F- 16  (ARC-164) 

OV-10  (ARC- 164) 

In  order  to  project  or  extend  the  information  on  the  basis 
platforms  to  provide  inputs  approximately  representative  of  the 
platform  categories  NP,  more  than  one  terminal  configuration  must  be 
artificially  introduced  for  three  of  the  basis  platforms.  The  basis 
platforms  and  terminal  configurations,  which  are  identified  by  the 
index  NPB ,  are  as  follows; 

(1)  A-10,  full -up 

(2)  A-10,  partial  array 

(3)  E-3A,  modem  only 

(4)  F-4,  partial  array 

(5)  F-4,  modem  only' 

(6)  F-15,  partial  array 

(7)  F-16,  full-up 

(8)  0V-10,  full -up 

(9)  0V-1G,  partial  array 

(10)  0V-10,  modem  only 


(11)  FACP,  modem  only 
(121  CRC ,  modem  only 

(13)  TACP,  partial  array 

(14)  Manpack,  modem  only 


Ground 

FACP  (ARC- 164) 

CRC  (GRC-171  and  other  radios) 
TACP  (MRC- 107 / 108 ;GRC-206 ) 
Manpack  (PRC- 113) 
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In  order  to  distinguish  between  parameters  relating  to  basis 
platform  N'PB  and  those  relating  to  platform  grouping  NP,  the 
following  nomenclature  is  introduced: 

Parameter  for  Parameter  for 

Name  Basis  Platforms  Platform  Groupings 


Non-recurring  cost 
A-Kit  recurring  cost 
Recurring  labor  hours 


NRMIB(NPB) 

AKITB(IA.NPB) 

MIMHB(IA,M,NPB) 


N’RMI  (NP) 
AKITUA.NP) 
MIMH(IA  ,M , N'P) 


The  process  for  converting  estimates  for  the  above  basis  platforms 
to  the  platform  groupings  NP  is  illustrated  in  Figure  1 1 1 - 1 .  As 
indicated  in  the  figure,  the  weighting  or  conversion  factors 
CONVNR(NPB  ,NP)  for  the  non-recurring  cost  N'RMI  takes  into  account 
only  how  many  platform  types  are  involved.  By  contrast,  the 
weighting  or  conversion  factors  CONVR(NPB ,NP)  for  the  recurring 
parameters  AKIT  and  MIMH  takes  into  account  also  the  number  of 
installations  that  will  be  made. 

III. 2  Non-Recurring  Cost  Element  Guideline 

a .  Introduction 

This  part  of  Appendix  III  serves  as  a  guide  for  the  preparation  of 
estimates  for  the  parameter  NRMI(NP).  It  supplements  paragraph 
8.3.4.  Non-Recurring  costs  of  a  modification  program  are  generally 
described  in  AFR  57-4  "Modification  Program  Approval”.  For  purposes 
of  this  cost  analysis  only  an  aggregate  cost  is  estimated,  N’RMI  (N'P), 
which  is  the  sum  of  five  components.  These  components  are  defined 
in  the  following  section,  and  the  procedures  for  deriving  the  values 
to  be  entered  into  the  LCC  program  are  discussed  in  Section  c. 

The  LCC  Model  allows  for  three  different  modes  of  installation  M, 
namely:  M=l,  installed  during  host  platform  production;  M=2 , 

installed  as  a  field  retrofit  by  a  depot  team;  and  M=3 ,  installed  as 
a  depot  retrofit.  If  more  than  one  mode  of  installation  is  involved 
for  a  given  platform  type,  this  fact  must  be  taken  into  account  in 
estimating  values  of  N'RMI.  In  their  initial  LCC  studies  during 
FSED,  contractors  shall  assume  that  all  installations  are  made  in 
mode  M=2 .  After  a  definitive  installation  plan  and  schedule  is 
available,  this  assumption  may  be  changed. 
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IA-60,788 


Basis  Estimates  Conversion  Platform  Grouping  Estimates 


Figure  III  1.  Conversion  from  Basis  Estimates  to  Platform  Grouping  Estimates 
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b.  Definition 


The  total  non-recurring  Modification/Installation  cost  NRMI(NP)  is 
the  sum  of  five  components,  namely: 

1)  Engineering:  Engineering  effort  required  to  design, 
develop,  integrate,  test  and  qualify  the  installation  of  a 
terminal  or  set  of  terminals  as  specified  for  the  platform. 

2)  Kits  for  Prototyping:  Cost  of  one  prototype  group  A  Kit 
plus  cost  of  man-hours  to  install  kit.  Cost  of  prototype 
installation  is  usually  higher  than  normal  installation. 
(Note  that  two  different  A  Kit  designs  may  be  required  for 
a  given  platform  type  if  some  installations  are  to  be  made 
in  Mode  2  or  3 ,  and  others,  in  Mode  1.) 

31  Testing :  Cost  of  testing  divided  into  two  subfunctions: 
ground  testing  and  flight  testing.  Ground  test  includes 
cost  of  equipment  and  cost  of  personnel,  figured  as  man¬ 
hours  for  ground  support  personnel  and  for  engineering 
times  cost  per  man-hour.  Flight  test  includes  cost  of 
aircraft  operation  engineers  man-hours  plus  the  cost  of 
flight  and  support  personnel  man-hours. 

4)  Proof ing :  Cost  of  one  production  group  A  kit  plus  cost  of 
engineering  man-hours  to  install  and  approve  or  revise  the 
installation  design  and  procedures. 

5)  Data :  This  is  the  cost  for  updating  manuals,  printing  of 
manuals,  preparing  and  printing  of  TCTO .  This  may  be 
calculated  as  number  of  pages  times  cost  per  page. 

c .  Procedures 

The  contractor  shall  perform  the  calculations  that  are  defined  in 
the  work  sheet  shown  in  Figure  III -2.  As  shown  on  the  worksheet, 
three  steps  are  involved: 

11  Estimate  the  total  non-recurring  mod/instal iation  cost 
NRMIB(.NPB)  for  each  of  the  basis  platforms,  for  the 
terminal  configuration  or  configurations  indicated.  This 
is  the  sum  of  the  five  elements  listed  in  b.  above.  Note 
that  for  some  basis  platforms  only  one  configuration  is 
required,  while  for  others,  two  or  three  are. 

2)  Convert  these  basis  platform  estimates  to  platform 

grouping  estimates  using  for  each  platform  grouping  NP  the 
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Platform  Groupings 


Airborne 


Ground 


Index  Basis  Platforms 
NPB  &  Terminal  Config. 


Contractor 
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Costs 
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Platforms 
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2 
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12 

6 
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weights 
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3 
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14 
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10 
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5 
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7 
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6 
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9 
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7 
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13 
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8 
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11 
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9 
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8 
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10 
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5 

1/5 

1.18 

11 

FACP,  Modem-Only 

4 

1/2 

12 

CRC,  Modem-Only 

3 

1/2 

13 

TACP,  Partial  Array 

2 

1 

14 

Manpack,  Modem-Only 

1 

Output s 

Weighted  Sums  - 
NRMI (NP) 

12.00 

9.42  6.4 

10.24  3.5  2 

NP 

1 

2  ! 

4  5  6 

C 

o 

dL 

c 

c 


NRM I ( NP )  =  £  NRMIB(NPB)  *  CONVNR(NPB.NP) 

NPB 


F igure  1 1 1-2 

Worksheet  for  Calculating  NKMI(NP) 

(Note:  A  set  of  illustrative  (but  completely  unrealistic)  inputs  and 
corresponding  outputs,  are  shown.) 
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indicated  set  of  basis  platforms  and  the  indicated  weights. 
The  calculation  is  as  follows: 


NRMI(NP)  = 


yi  NRMIB(NPB)  *  CON'V’NR (NPB  , N’P ) 
NPB 


3)  Enter  the  results  of  step  2)  into  Input  File  (4)  as  the 
element  NRMI(NP). 

To  show  how  the  conversion  process  works,  Figure  1 1 1  - 2  provides  an 
example  of  the  calculations.  It  should  be  noted  that  the 
"contractor  inputs"  given  in  the  example  are  chosen  arbitrarily,  and 
do  not  represent  realistic  costs.  However,  government  provided 
weighting  factors  are  to  be  used  as  shown. 

III. 3  Recurring  Cost  Element  Guidelines 

a.  Introduction 

This  part  of  Appendix  III  serves  as  a  guide  for  the  preparation  of 
estimates  for  two  paramters  -  A  Kit  Cost,  AKIT(IA,NP)  and  variable 
labor  hours  MIMH(IA,M,NP) .  This  discussion  supplements  paragraph 
8.3.5.  Recurring  cost  elements  of  a  modification  are  discussed  in 
AFR57-4  "Modification  Program  Approval".  For  purposes  of  this 
analysis,  three  (3)  specific  elements  have  been  identified.  Two  of 
these,  AKIT(IA,NP)  and  MIMH(IA,M,NP)  are  estimated  by  the 
contractor.  The  third  element,  MIFIX(M,NP)  is  an  Air  Force  input. 
The  contractor  elements  will  be  estimated  based  upon  a  detailed 
analysis  of  the  tasks  involved  for  installations  on  specific 
platform  types.  These  specific  (basis)  platform  types  were 
identified  in  Section  III.l  above.  The  estimate  for  these  specific 
platform  types  will  then  be  converted  to  estimates  by  platform 
grouping  NP. 

The  following  section  provides  definitions  for  the  two  recurring 
cost  elements  to  be  estimated.  Section  c.  addresses  an  analysis 
structure  that  is  to  be  utilized  for  estimating  the  variable  man¬ 
hours  MIMH.  Section  d.  outlines  the  procedures  that  are  to  be  used 
for  preparing  the  parameter  estimates  for  the  basis  platforms,  and 
converting  these  to  LCC  Model  inputs. 

b .  Definitions 

The  following  definitions  apply  to  the  parameters  to  be  estimated  as 
recurring  cost  elements. 


A-Kit,  AKIT(IA,NP):  The  items,  parts  or  components  to  be 
permanently  or  sem .-permanently  installed  in  a  configuration  item  to 
support,  secure,  interconnect  or  accommodate  the  prime  mission 
equipment  included  in  a  modification.  Note  that  for  purposes  of 
this  analysis  this  cost  is  broken  up  into  separate  costs  for  each 
major  subsystem  or  installation  area  IA  included  in  the 
installation. 

Variable  Man-hours,  M1MH(IA,M,NP) :  The  man-hours,  by 
installation  area  and  mode  of  installation,  associated  with  the 
actual  work  content  of  the  modification/installation  itself.  These 
man-hours  are  directly  affected  by  the  installation  design  and 
comprise  the  performance  of  the  tasks  that  would  be  identified  in 
TCTO  procedures.  These  are  shown  as  seven  (7)  tasks  in  the  analysis 
structure  identified  in  Section  c. 

The  following  definitions  are  used  in  the  analysis  structure 
identified  in  Section  c. 

Installation  Modes,  identified  by  the  index  M.  Installation  modes 
were  defined  in  Section  III. 2,  above.  Initially,  FSED  contractors 
shall  assume  that  all  installations  are  field  retrofits  by  a  depot 
team  -  mode  M=2 . 

SEEK  TALK  Installation  Areas  (or  Subsystems)  identified  by  index  IA, 
are  defined  below: 

1)  Antenna  Subsystem  -  Consists  of  both  new  and/or  modified 
antenna  elements  and  any  electronic  boxes  directly 
associated  with  them.  Installation  consists  of  mounting 
the  new  elements  and  any  electronic  boxes,  connecting  all 
power  and  RF  connections  and  performing  any  required 
inspection  tasks. 

2)  Electronics  Subsystem  -  Consists  of  the  major  electronic 
boxes  comprising  the  installed  system.  Installation 
consists  of  mounting  all  new  boxes,  removal  and  replacement 
of  any  modified  boxes  and  completing  power  and  RF 
connections.  A  complete  system  check  out  upon  completion 
of  the  installation  is  also  included  as  a  task. 

3)  Control  Subsystem  -  Consists  of  the  separate  radio/system 
control  boxes.  Installation  consists  of  removal  and 
replacement  of  existing  control  panels  or  integration  of  a 
new  panel . 


4)  Cable/Wiring  Subsystem  -  Consists  of  all  inter-connecting 
cabling  between  and  among  the  other  main  subsystems. 
Installation  of  the  other  subsystems  implies  merely  making 
connections  to  cabling  installed  separately  as  a  part  of 
this  subsystem. 

Modif ication/Installation  work  category  descriptions : 

1)  Equipment  Removal  (Temporary)  -  In  order  to  gain  access  to 
the  affected  areas  and  systems  of  the  platform,  it  may  be 
necessary  to  temporarily  remove  items  such  as  panels, 
doors,  floor  boards,  seats,  tubing,  wire  barriers,  clamps, 
brackets  and  electronic  equipment  that  are  obstructing  the 
modification  work  area  of  the  platform.  Also  included  is 
the  removal  of  these  items  for  relocation  on  the  platform. 

2)  Equipment  Removal  ^Permanent)  -  This  task  includes 
permanent  removal  of  electronics,  mechanical  equipment, 
brackets,  cabling,  clamps,  fittings,  controls  and  other 
items  that  are  part  of  a  system  that  is  being  replaced  or 
modified  for  retrofit  of  a  new  one.  These  items  will  be 
discarded  or  recycled. 

3)  Structure  Modification  -  Any  alterations  to  the  basic 
mechanical  framework  and  h  -using  of  the  platform  such  as 
the  airframe,  bulkheads,  stringers  and  skins  in  the  case  of 
an  aircraft.  Work  in  this  category  includes  layout  and 
cutting/drilling  of  holes  and  openings;  reinforcement  with 
doublers;  enlargement  of  holes;  cut-outs;  creation  of  new 
recesses;  removal  of  identification,  instructions, 
nameplates;  filling  of  openings,  holes,  cavities,  bending, 
cutting,  welding,  riveting  new  structural  members  to 
frameworks;  smoothing,  refinishing,  resealing,  repainting, 
etc . 

4)  Facilities/System  Modifications  -  This  group  is  concerned 
with  changes  to  heating,  lighting,  cooling,  power,  oxygen, 
pneumatic,  hydraulic  and  other  facilities  made  necessary  to 
accommodate  the  SEEK  TALK  system.  It  includes  cutting, 
drilling,  bending,  clamping  and  rerouting  cables,  tubing, 
ducts  and  pipes.  Also,  the  relocation  and  mounting  of 
motors,  fans,  compressors,  pumps  and  other  facilities 
equipment . 

5)  Equipment  Installation  -  The  assembly  and  mounting  of  the 
SEEK  TALK  system  and  supporting  equipment  in  the  platform. 
Installation  includes  "A"  Kit  brackets,  clips,  cables,  etc. 
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and  then  fixing  the  "B"  Kit  prime  mission  equipment  in 
position  for  mission  operation. 

6)  Original  Equipment  Reinsta Hat  ions  -  The  replacement  of 
items  such  as  panels,  doors,  floorboards,  seats,  tubing, 
electronic  equipment,  and  wire  harnesses  that  were 
temporarily  removed  to  gain  access  to  the  modification  work 
area  or  for  relocation  on  the  platform. 

7)  System  Operational  Check-out  -  This  task  includes  a 
functional  check  on  both  the  new  system  and  any  system  that 
was  disturbed  during  the  installation. 

c .  Analysis  Structure  for  Calculating  HIMH  for  Basis  Platforms 

The  variable  manhours  costs  for  installing  the  SEEK  TALK  system  can 
be  calculated  by  using  the  structure  shown  in  Figure  1 1 1  - 3 . 

As  shown,  the  previously  defined  four  subsystems  are  used  to 
describe  the  SEEK  TALK  equipment  parameters.  For  each  subsystem  the 
work  that  is  associated  with  its  installation  is  analyzed  by  using 
the  common  set  of  seven  Modif icat ion/ Instal lat ion  work  categories. 
The  sum  of  the  manhours  in  this  4x7  table  comprises  the  basic 
estimate  for  the  recurring  installation  effort. 


Modification 
Work  Categories 

Temp.  Removals 

Perm.  Removals 

Structure  Mods 

Facility  Mods 

Equip.  Install. 

Re ins tall at  ions 

System  Checkout 


SEEK  TALK  EQUIPMENT  SUBSYSTEM  IA 
Antennas  Electronics  Controls  Cabling/Wiring 


Figure  1II-3 

Structure  for  Calculating  Recurring 
Variable  Labor  Hours  MIMHf IA.M.NP) 


d.  Procedures 


The  cost  of  A  Kits  is  to  be  estimated  separately  for  each  of  the 
four  installation  subsystems.  The  first  three  subsystems  primarily 
involve  mounting  brackets;  however,  the  wiring  subsystem  includes 
the  cost  of  the  cabling  to  be  installed.  B  Kit  costs  are  estimated 
elsewhere  as  Prime  Mission  Equipment  (PME);  however,  cabling  is  not 
included  in  the  PME. 

The  variable  man-hours  involved  in  an  installation  are  estimated  in 
detail  using  the  analysis  structure  defined  in  Section  c. 

Three  steps  are  involved  in  the  calculation  for  AKIT(IA.NP)  or  for 
MIMH(IA,M,NP) ,  where  M  is  taken  as  2.  See  the  worksheets  given  in 
Figures  III-4  and  1 1 1  - 5 ,  respectively. 

These  steps  are  as  follows: 

1)  Estimate  AKITB(IA.NPB) ,  or  MIMHB(IA,M,NPB) ,  for  each  basis 
platform  and  each  value  of  Installation  Area  IA,  for  the 
terminal  configuration  or  configurations  indicated.  Mote 
that  for  some  basis  platforms  only  one  configuration  is 
required,  while  for  others  two  or  three  are. 

2)  Convert  these  basis  platform  estimates  to  platform  grouping 
estimates,  using  for  each  platform  grouping  NP,  the 
indicted  set  of  basis  platforms  and  the  indicated  weights. 
The  calculations  are  as  follows: 

AKITf  IA ,NP)  =  23  AKITB(IA.NPB)  *  CON'VR (NPB  , NP) 

NPB 


MIMHC IA,M,NP)  =  23  MIMHB ( IA , M , NPB )  *CONVR(.\'PB ,NP) 

NPB 

3j  Enter  the  results  of  steps  2)  into  Input  File  (5)  as  the 
element  AKIT(IA,.NP) ,  or  MIMH( IA ,N , NP) . 

Note  that  the  conversion  process  for  AKIT  or  MIMH  is  the  same  as 
that  for  the  non-recurring  cost  NRMI,  but  that  the  weights  or 
conversion  factors  are  different,  and  that  AKIT  and  MIMH  require 
conversion  calculations  for  each  of  the  four  installation  areas. 
Only  one  set  of  weights  CONVRfNPB.NP)  is  used:  this  set  applies  to 
both  parameters  and  all  four  installation  areas. 


Contractor 

Inputs 


Platform  Groupings 

Recurring  Costs  "  '  .  ^ 

for  Basis  Platforms 
AKITB(IA.NPB) 


NPB 


Basis 

V) 

•H 

C 

Plat¬ 

a 

-H  C 

CsJ 

o 

u 

forms 

e 

II  0) 

II 

4-1 

U 

&  Term. 

4-1 

<  e 

< 

<y 

Conf ig. 

< 

4-4 

W 

* 


c  x> 

<  o  <  a 

l-H  <J  U 


Airborne 


Ground 


l 

A- 10,  FU 

12 

0.33 

CONVR(NPB.NP) 

2 

A- 10,  MO 

6 

0.41 

3 

E-3A,  MO 

14 

0.46 

4 

F-4,  PA 

10 

0.57 

5 

F-4 ,  MO 

7 

0.45 

6 

F-15,  PA 

9 

0.37 

7 

F-16,  FU 

13 

0.63 

8 

OV-10,  FU 

11 

0.04 

9 

OV-10,  PA 

8 

0.06 

10 

OV-10,  MO 

5 

0.14 

0.91 

11 

FACP,  MO 

4 

0.66 

12 

CRC ,  MO 

3 

0.12 

13 

TACP ,  PA 

2 

1 

14 

Manpack,  MO 

Outputs 

Weighted  Sums 
AKIT  (IA.NP) 
for  IA  =  1 

=  2 

=  3 

_ =  j4 _ _ _ 12.59  9.51  6.31  10.99  j..  00  _  _2 _ 1 

NP  1234507 

AKIT(IA.NP)  =  Y.  AKITR(1A,NPB)*  CONVR(NPB.NP) 

NPB 

Figure  1 1 1  —  4 

Worksheet  for  Calculating  AKIT(IA.NP) 

(Note:  A  set  of  illustrative  (but  completely  unrealistic)  inputs  and  cor¬ 
responding  outputs  are  shown.) 
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Contractor 

Inputs 


Basis 

Plat¬ 

forms 

Index  &  Term. 
NPB  Config. 


Recurring  Hours 

for  Basis  Platforms  Platforms  Groupings 

MIMHB(IA,M,NPB) 


Ni-  r"i  o 


>  <i  no 


a 

5  w 


II  U  II  M 

C  -o 

<  o  <  w 

MU  MU 


Airborne 


po 


» 

P. 

Z 


Ground 


in 


ii 

P- 


O 

II 


Pm 

Z 


1 

A- 10,  FU 

12 

0.33 

weights  for  conversion  (govt.) 

2 

A- 10,  MO 

6 

0.41  CONVR (NPB.NP) 

3 

E-3A,  MO 

14 

0.46 

4 

F-4 ,  PA 

10 

0.57 

5 

F-4 ,  MO 

7 

0.45 

6 

F-15,  PA 

9 

0.37 

7 

F-16,  FU 

13 

0.63 

8 

OV-10,  FU 

11 

0.04 

9 

OV-10,  PA 

8 

0.06 

10 

OV-10,  MO 

5 

0.14  0.91 

11 

FACP,  MO 

4 

0.66 

12 

CRC ,  MO 

3 

0.12 

13 

TACP,  PA 

2 

1 

14 

Manpack,  MO 

1 

Outputs 

Weighted  Sums 
MIMH(IA,M,NP) 

for  IA  -  1 

=  2 

=  3 

=  4 

12.59 

9.51  6.31  10.99  3.00  2 

NP 

1 

2  3  4  5  6 

MIMH(IA.M.NP)  =  2  MIMHB(IA,M,NPB)  *  CONVR(NPB.NP) 

NPB 


Figure  1 1 1— 5 

Worksheet  for  Calculating  MIMH(IA,M,NP)  for  M=2 

(Note:  A  set  of  illustrative  (but  completely  unrealistic)  inputs  and 

corresponding  outputs  are  shown.) 
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To  show  how  the  conversion  process  works,  Figures  III-4  and  1 1 1  - 5 
provide  an  example  of  the  calculations  for  AKIT  and  for  MIMH  for  one 
value  of  installation  Area  IA.  It  should  be  noted  that  the 
"contractor  inputs"  used  in  the  example  are  chosen  arbitrarily,  and 
do  not  represent  realistic  costs.  However,  government  weighting 
factors  given  are  to  be  used  as  shown. 


APPENDIX  IV 


LCC  CALCULATIONS  WITH  INTERIM  CONTRACTOR  SUPPORT  AND  WITH 
CENTRALIZED  INTERMEDIATE  MAINTENANCE  FACILITIES 


The  first  of  the  LCC  tasks  defined  in  the  FSED  SOW  and  in 
Section  3  of  this  User's  Manual  is  entitled  "Support  Concept 
Analysis:  (see  page  14  of  Volume  I).  This  task  requires  the 
contractor  to  investigate  the  cost  implications  of  Interim 
Contractor  Support  (ICS),  and  the  cost  implications  of  Centralized 
Intermediate  Maintenance  Facilities  (CIMFs).  The  LCC  accounting 
model  described  in  Section  5  of  this  manual  does  not,  however, 
explicitly  allow  for  an  initial  maintenance  approach  that  differs 
from  the  mature  approach.  The  accounting  model  also  does  not  permit 
CIMFs,  if  they  are  utilized,  to  have  a  repair  capability  (i.e.,  a 
set  of  values  for  RTS(I),  NRTS(I),  and  COND(I))  that  differs  from 
the  set  for  an  independent  base.  The  purpose  of  this  appendix  is  to 
show  how,  by  indirect  methods,  the  contractor  may  circumvent  these 
restrictions  in  the  use  of  the  model,  in  order  to  make  the  required 
analyses.  This  appendix  presents  a  procedure  to  modify  the  LCC 
Model  results  to  obtain  the  LCC  estimate  when  ICS  with  or  without 
warranty  is  considered.  Then  a  method  will  be  given  to  assess  the 
LCC  impact  of  having  CIMFs  with  a  repair  capability  different  from 
that  of  the  independent  bases. 

IV . 1  LCC  Impact  of  Interim  Contractor  Support 

Interim  Contractor  Support  (ICS)  may  be  used  by  the  Air  Force 
in  the  initial  period  of  the  total  life  cycle.  It  provides  a  period 
during  which  the  Air  Force  will  gain  more  time  as  well  as  some  field 
experience  with  the  equipment  to  better  plan  the  logistic  support. 

It  allows  deferral  of  major  decisions  and  acquisition  processes  in 
the  support  function  to  a  later  time  when  the  equipment  becomes  more 
mature  and  its  support  requirements  are  more  finalized.  During  the 
ICS  period,  all  the  support  functions  would  oe  provided  by  the 
Contractor,  except  on-equipment  maintenance,  which  is  expected  to  be 
always  conducted  by  the  Air  Force.  The  total  cost  (to  the  Air 
Forcei  incurred  in  an  ICS  period  can  be  broken  down  into  components 
as  shown  in  Table  I V - 1 . 

The  Contractor  is  required  to  estimate  the  LCC  with  2,  3,  4, 
and  5  years  of  ICS.  The  Contractor  shall  also  cost  out,  as  an 
alternative  to  ICS,  1 if et ime  contractor  maintenance  at  the  depot 
level.  This  can  be  done  without  using  the  multiple  computer  runs 
necessary  for  costing  out  ICS,  but  with  suitable  substitution  of 
contractor  inputs  for  depot-related  Air  Force  inputs. 


Table  IV-I 


Cost  Breakdown  Structure  for  ICS 


a.  Initial  Support  Cost  -  consisting  of  the  following 
cost  elements: 

Initial  Spares 

Support  Equipment  (including  HW/SW  development) 

Inventory  Entry 
Initial  Training 
Initial  Technical  Data 

b.  Recurring  Support  Cost  -  consisting  of  the  following 
cost  elements: 

Replacement  Spares 
Of f-Equipment  Maintenance 
Support  Equipment  Maintenance 
Inventory  Management 
Recurring  Training 
Technical  Data  Maintenance 

c.  G&A  plus  Profit  -  expressed  as  a  fixed  percentage  of  the  total 

of  initial  and  recurring  support  costs  (parts  a  &  b  above). 

d.  Warranty  Risk  -  a  cost  component  to  be  added  by  the 

Contractor  only  if  the  ICS  contract  is  of  a 
fixed-price  warranty  type,  under  which  the 
Contractor  is  to  maintain  the  equipment  and 
to  improve  its  reliability  at  a  fixed  total 
cost  to  the  Air  Force.  This  cost  component  is 
included  in  the  total  fixed  amount  in  recognizing 
the  uncertainty  involved  in  the  Contractor's 
cost  prediction  and  the  expense  incurred  in 
any  reliability  improvement  effort. 
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The  LCC  with  ICS  can  be  estimated  by  means  of  a  set  of  four 
different  LCC  Program  runs.  In  the  following,  the  additional  data 
needed  for  making  these  runs  will  be  detailed  first,  followed  by  the 
description  of  the  four  specific  LCC  runs  and  the  way  to  carry  out 
the  estimation. 

IV. 1.1  Input  Data 

There  are  four  sets  of  data  that  are  needed  for  the  ICS 
calculation : 

(1)  N'TFD,  the  number  of  years  to  full  deployment  (an  AF 
input  assumed  to  be  6  here);  also  SICS,  the  number  of  years 
of  ICS  (a  Contractor  input),  which  will  take  the  values  of 
2,  3,  4,  and  5,  respectively. 

(2)  A  set  of  data  supplied  by  the  AF  to  reflect  the 
partial  deployment  during  the  first  STFD  years: 

TSDB(N'S,T),  which  is  the  total  number  of  bases  in  base 
group  NS  that  are  deployed  with  the  SEEK  TALK  equipment  by 
the  end  of  year  T  and  is  given  below  in  Table  I V - I I . 


(3)  ANDB(NS,T),  the  average  number  of  bases  in  base  group 
NS  that  are  deployed  with  the  SEEK  TALK  equipment  during 
the  first  T  years.  This  number  can  be  derived  from 
TNDB(NS ,T)  as  follows: 

T 

ANDB(NS.T)  =  (  £TNDB(NS,S)-TNDB(NS,T)/2)/T 

S=1 


and  the  result  (rounded  to  its  nearest  integer)  is  given 
below  in  Table  IV— III. 

(.4)  Additional  input  data  to  be  supplied  by  the  Contractor. 
There  are  input  parameters  in  the  LCC  Model  which  are 
originally  furnished  by  the  Air  Force  alone  but  now  must  be 
supplied  separately  by  the  Contractor  for  the  ICS  period. 
These  parameters,  all  contained  in  Input  File  (1;,  are 
listed  in  Table  IV-IV  below,  and  their  definitions  would 
then  be  interpreted  from  the  Contractor's  point  of  view 
according  to  his  own  operating  characteristics  and 
procedures . 
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Table  IV- 1 1 

Total  Number  of  Deployed  Bases  TN'DB(NS,T) 
(Illustrative) 


T: 

1 

2 

3 

4 

5 

6 

7 

_ 8 

NS 

1 

Airborne,  CONUS 

14 

28 

43 

57 

71 

85 

85 

85 

2 

Ground,  CONUS 

22 

44 

65 

87 

109 

130 

130 

130 

3 

Airborne,  Europe* 

1 

1 

1 

1 

1 

1 

1 

1 

4 

Ground,  Europe* 

1 

1 

1 

1 

1 

1 

1 

3 

5 

Airborne,  Europe 

2 

5 

7 

9 

12 

14 

14 

14 

6 

Ground,  Europe 

8 

15 

23 

30 

38 

45 

45 

45 

7 

Airborne,  Pacific 

0 

1 

2 

4 

5 

6 

6 

6 

8 

Ground,  Pacific 

1 

4 

7 

10 

13 

15 

15 

15 

*  The  base  assigned  in 

this 

grouping 

is  the  designated 

site  for  a  pcssible  CIMF. 

Note  that  in 

the  table 

above  TNDB(NS,T)  = 

TNB(NS)  or 

full  deployment  figure 

for  all  T 

>  NTFD . 

This  set  of 

data  will  be  used  in 

estimating 

Contractor ' s 

initial  support  cost  during  ICS  pel 

riod . 
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Table  IV-III 


Average  Number  of  Deployed  Bases  ANDB(NS,T) 
(I llustrative) 


T: 

1 

2 

3 

4 

5 

6 

7 

8 

NS 

1 

Airborne,  CONUS 

7 

14 

21 

28 

36 

43 

49 

53 

2 

Ground,  CONUS 

11 

22 

33 

44 

55 

65 

75 

82 

3 

Airborne,  Europe* 

1 

1 

1 

1 

1 

1 

1 

1 

4 

Ground,  Europe* 

1 

1 

1 

1 

1 

1 

1 

1 

5 

Airborne,  Europe 

1 

2 

4 

5 

6 

7 

8 

9 

6 

Ground,  Europe 

4 

8 

12 

15 

19 

23 

26 

28 

7 

Airborne,  Pacific 

0 

0 

1 

1 

2 

3 

3 

3 

8 

Ground,  Pacific 

1 

2 

3 

4 

6 

7 

8 

9 

*  The  base  assigned  in  this  grouping  is  the  designated 
site  for  a  possible  CIMF. 

This  set  of  data  will  be  used  in  estimating 
Contractor's  recurring  support  cost  during  ICS  period. 
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Table  IV-IV 


Additional  Contractor  Supplied  Parameters  for  ICS 
(See  Appendix  I  for  definitions  of  these  parameters.) 


Labor  Factors 

Labor  Rates 

Pipelines  Times 

BAA 

BLR 

BRCT 

BMF 

DLR* 

CRCT 

DAA* 

PALI** 

DAD* 

DMF* 

PAL2B 

DRCT ( 1 )* 

MPD2 

PAL2D** 

DRCT(2)* 

MRO 

TRAV1D** 

DRCT (3)* 

MRF 

TRAVB 

0ST(1) 

SR 

0ST(2) 

TORB 

0ST(3) 

TORD* 

OSTC 

TR 

Cnit  Cost 

Factors 

Miscellaneous  Factors 

ACPP** 

QTYP1** 

CPD2** 

QTYP2B** 

CPPC 

QTVP2D** 

CPPD(l) 

SPC2** 

CPPD (2 ) 

TYP2TF** 

CPPD(3) 

RCPP 

IMC* 

RMC* 

SA 

UCPP 

For  determination  of  1 i f et ime  contractor  maintenance  at  the  depot 
level,  not  all  the  above  parameters  must  be  changed  to  contractor 
inputs.  The  parameters  marked  by  a  single  asterisk  do  require 
change;  those  marked  with  a  double  asterisk  may  require  change 
depending  upon  the  Contractor's  approach  to  training  and  technical 
orders . 
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IV. 1.2  Procedure 


The  steps  to  obtain  the  LCC  estimate  with  ICS,  as  detailed 
below,  are  basically  to  replace  part  of  the  AF’s  costs  during  the 
ICS  period  by  the  Contractor's  amount. 

(1)  Obtain  the  LCC  with  no  ICS.  This  is  a  basic  run  with 
all  the  inputs  as  originally  specified  in  the  model. 
However,  if  there  is  a  reliability  improvement,  the  inputs 
to  the  reliability  parameters  (PMTBF( I , LE (N’P)  )s )  of  the 
improved  ITEMs  should  be  revised  to  their  individual  final 
values.  If  the  improvement  is  global  (applicable  to  all 
ITEMs),  one  only  needs  to  adjust  the  failure  rate 
multiplier  XFR  to  a  corresponding  value.  (Of  course,  XFR 
decreases  as  the  reliability  increases.)  Also,  the  repair 
levels  in  this  run  should  be  optimized.  Note  that  all  the 
support  costs,  initial  as  well  as  recurring,  are  listed  in 
Output  Table  1. 

(2)  Make  an  LCC  run  with  changes  in  the  input  data  for  the 
following  parameters: 

PIUP  =  NICS  as  specified  by  the  Contractor, 

TNB(NS)  =  ANDB(NS ,T=NICS)  for  all  NS  as  listed 
in  Table  IV- I I I . 

All  the  other  parameters  remain  the  same  as  in  step  (1). 
Note  that  all  the  recurring  support  costs  listed  in  Output 
Table  1  are  costs  that  would  occur  under  Air  Force  support 
during  the  first  NICS  years  of  the  total  life  cycle  and 
thus  are  to  be  replaced  (except  on-equipment  maintenance) 
if  Interim  Contractor  Support  is  to  be  used.  Note  also 
that  the  initial  support  costs  listed  in  this  table  are 
based  on  an  adjusted  (lower)  deployment  and  thus  are  not 
complete.  Since  the  amount  of  these  costs  under  the  full 
deployment  will  be  incurred  eventually,  the  corresponding 
figures  listed  in  Output  Table  1  of  the  first  run  described 
above  will  still  be  used. 

(3)  There  are  two  separate  LCC  runs  to  be  made  in  this 
step.  The  first  run  is  to  calculate  the  total  recurring 
support  cost  of  ICS  using  the  average  deployment  during  ICS 
period,  while  the  second  run  is  to  estimate  the  total 
initial  support  cost  for  ICS  based  on  the  deployment  at  the 
end  of  ICS  period.  In  both  runs,  the  reliability 
parameters  of  the  improved  ITEMs  (if  any)  should  be  set  at 


their  average  levels  determined  by  their  individual 
improvement  and  deployment  schedules.  Again,  if  the 
improvement  is  global,  only  XFR  needs  to  be  adjusted. 

(a)  Make  an  LCC  run  with  PIUP  =  NICS  and  TN’B(NS)  = 
ANDB(NS,T=NICS)  for  all  NS  as  in  step  (2)  and  with  the 
Contractor  input  data  for  those  parameters  listed  in 
Table  IV-IV.  Also,  the  repair  levels  in  this  run  may 
be  differently  specified  according  to  the  Contractor's 
discretion.  Then  Output  Table  1  of  this  run  provides 
the  total  recurring  support  cost  (TRS)  for  ICS.  It  is 
the  total  of  all  the  recurring  support  costs  listed  in 
Output  Table  1  except  on-equipment  maintenance. 

(b)  Make  another  LCC  run  with  the  same  inputs  as  in 
part  (a)  above  except  that 

TNB(NS)  =  TNDB (NS ,T=NICS )  for  all  NS  as  listed  in 
Table  IV- 1 1  - 

Again,  if  the  input  data  provided  by  the  Contractor 
for  the  parameters  listed  in  Table  IV-IV  reflect  the 
characteristics  of  the  Contractor's  support  functions, 
the  initial  support  cost  elements  listed  in  Output 
Table  1  should  provide  an  estimate  for  the  total 
initial  support  cost  (TISj  of  the  ICS  period. 

(4)  Given  the  total  initial  support  cost  (TIS)  and  the 
total  recurring  support  cost  (TRS)  described  in  step  (3), 
the  total  incurred  cost  for  ICS  can  be  calculated  as 

Total  Cost  of  ICS  =  (TIS  +  TRS)*(1  +  P/100.)  +  WK 

where  P,  a  Contractor  input,  is  G&A  plus  Profit  expressed 
as  a  percentage  of  the  total  of  TIS  and  TRS  costs,  and  WR , 
when  applicable,  is  the  Contractor  estimated  cost  component 
for  his  warranty  risk. 

(5)  Finally,  to  find  the  total  LCC  with  ICS  one  would  have 

LCC  with  ICS  =  LCC  with  no  ICS  in  step  (1) 

-  total  recurring  support  cost  in  step  (2) 

+  total  cost  of  ICS  in  step  (4) 

-  adjustment 
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Where  the  adjustment  is  due  to  the  fact  that  the  initial 
support  equipment  and  initial  spares  invested  by  the 
Contractor  during  ICS  period  may  also  be  used  (with 
possible  rework)  by  the  Air  Force  for  the  rest  of  the  life 
cycle.  Since  these  costs  are  included  both  in  the  original 
LCC  with  no  ICS  and  in  the  total  ICS  cost  above,  an  amount 
equal  to  the  transferable  portion  of  the  Contractor's 
initial  spares  and  initial  support  equipment  minus  rework 
cost  should  be  deducted  to  obtain  the  correct  LCC  with  ICS. 
To  find  these  transferable  portions,  both  LCC  runs  in  step 
fl)  and  step  (3b)  should  be  carefully  compared  between 
their  individual  Output  Tables  4B  (for  initial  spares)  and 
between  their  individual  Output  Tables  5  (for  initial 
support  equipment,  including  SE  development  and  SE  software 
development).  The  Contractor  shall  also  estimate  the  cost 
of  possible  rework  necessary  for  these  transferable 
portions . 

Note  that  the  steps  described  above  are  mainly  designed  to 
reflect  growing  deployment  during  the  production  period,  as  shown  in 
a  steady  increase  in  the  number  of  operational  bases  where  SEEK  TALK 
equipment  is  deployed.  A  different  approach  would  be  used  when  a 
more  detailed  deployment  schedule  in  terms  of  specific  platforms  is 
known.  This  approach  will  be  provided  to  the  Contractor  when  such  a 
schedule  becomes  available. 

I V . 1 . 3  Illustrative  Example 

A  step-by-step  example  of  the  ICS  calculation  is  presented 
below,  using  the  same  basic  set  of  data  as  in  Appendix  II.  No 
reliability  improvement  is  assumed. 

(1)  The  optimal  LCC  with  no  ICS  can  be  obtained  in  this  case 

by  referring  to  Section  II. 5,  where  (adjusted  final)  LCC  = 

S  742 . 5  7M . 

(2  I  Make  an  LCC  run  with  the  following  input  changes: 

PIL’P  =  NICS  =  -  in  this  example  and 
TNB  ( NS .)  =  ANDB  (NS  ,T=4  )  for  all  NS,  i.e., 

T.NB(l)  =  26,  TNB  ( 2  .  =  44,  TNB  (3.)  =  1,  TNB  (4 )  =  1, 

TNB (5)  =  3,  TNB ( 6  >  =  15,  TNB (7  I  =  1,  TNB (8 )  =  4. 
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From  Output  Table  1  of  this  run,  the  AF's  cost  which  is  to  be 
replaced  is  the  total  recurring  support  cost  of  S19.04M  minus 
the  on-equipment  maintenance  cost  of  S0.71M,  or  S18.33M. 


(3a)  Use  the  same  input  changes  as  in  step  (2)  above  and 
Contractor's  inputs  for  the  parameters  listed  in  Table  IV-IV. 
For  simplicity,  only  the  following  parameters  among  those 
listed  in  Table  IV-IV  are  assigned  with  values  different  from 
AF's: 

BMF  =  1.20,  DMF  =  1.20, 

BLR  =  30.00,  DLR  =  30.00, 
and  DAD  =  0 . 100 . 

For  this  example,  the  repair  levels  are  kept  the  same  as  in  the 
previous  runs.  Then  Output  Table  1  of  this  run  provides  the 
total  recurring  support  cost  (TRSj  for  ICS,  which  is  the  iota': 
recurring  support  cost  as  listed,  S16.53M,  minus  the  on- 
equipment  maintenance  cost  of  S0.48M,  or  S16.05M. 

(3b)  Use  the  same  inputs  as  in  (3a)  above  except  that  TNB(NS) 
is  now  changed  to  TNDB(NS,T=4)  for  all  NS ,  i.e., 

TNB(l)  =  57,  TNB (2)  =  87,  TNB ( 3 )  =  1,  TNB (4 )  =  1, 

TNB ( 5 )  =  9,  TNB (6)  =  30,  TNB (7)  =  4,  TNB(8 )  =  10. 

Output  Table  1  of  this  run  shows  that  the  total  initial  support 
cost  (TIS)  for  ICS  is  S66.71M. 

(4)  Assuming  P  -  10?o  and  VR  =  0  (no  warranty  risk),  the  total 
cost  of  ICS  -  (66.71  +  16.05)  *  (1  +  10/100) 

=  91.036  or  S9 1 . 04M . 

(5)  The  adjustment  is  the  total  of  the  initial  spares  and 
initial  support  equipment  common  to  both  run  (li  and  run  (3b), 
minus  rework  cost.  From  Output  Tables  4B  and  5  of  both  runs, 
it  is  determined  that  the  Contractor's  investment  in  both 
initial  spares  (S55.08M)  and  initial  support  equipment  (S9.86M) 
can  be  assumed  by  the  Air  Force  with  a  rework  cost  of  $b.49M. 
Thus,  the  adjustment  is  S58.45M  and  following  the  equation  for 
this  step  gives  the  LCC  with  ICS  to  be  S742.57  -  S18.33  + 


IV. 2  LCC  Impact  of  CIMFs  with  Repair  Capability  Different  from  that 
of  Independent  Bases 

Recall  in  the  LCC  model  the  variable  BTYPE(NS)  is  used  to 
.  indicate  whether  the  base  NS  is  an  independent  base  (=1),  a  C1MF 

(=2),  or  a  satellite  base  (=3).  This  indicates  the  model  is  capable 
of  predicting  the  LCC  when  there  is  a  mix  of  different  types  of 
bases.  However,  since  only  one  unique  set  of  fractions  of  repair 
t  actions  is  allowed  for  each  ITEM  of  type  I  (i.e.,  RTS(l),  NRTS(l), 

and  COND(I)  in  Input  File  (9A)),  all  the  CIMFs  and  independent  bases 
are  considered  to  have  the  same  repair  capability  in  the  model.  To 
estimate  the  LCC  when  the  CIMFs  are  considered  to  have  a  different 
(presumably  higher)  repair  capability  as  compared  to  independent 
bases,  it  becomes  necessary  to  use  the  model  several  times  and  to 
obtain  the  desired  results  in  a  few  steps. 

IV. 2.1  Procedure 

Since  the  European  Theatre  is  of  primary  interest  for 
utilization  of  CIMFs,  the  method  outlined  below  is  based  on  the 
assumption  that  only  Europe  has  CIMF  bases  and  all  the  U.S.  and 
Pacific  bases  are  still  independent.  Also,  due  to  the  current  setup 
of  Input  Files  (2)  and  16),  two  CIMFs  will  be  assumed  in  Europe  and 
the  data  under  the  Logistic  Configuration  C  in  Table  8-iV  will  be 
used  for  Input  File  (2).  This  indicates  that  one  airborne  base 
(NS=3)  is  designated  as  a  CIMF  for  all  the  other  European  airborne 
bases  and,  similarly,  a  ground  base  (NS=4)  serves  as  a  CIMF  for  all 
the  rest  of  the  European  ground  bases. 

The  basic  concept  of  the  method  is  to  have  (a),  the  European 
portion  of  the  world-wide  LCC,  where  the  two  European  CIMFs  have  the 
same  repair  capability  as  that  of  any  independent  base  in  the  rest 
of  the  world  replaced  by  (b)  a  European  Theatre  LCC,  where  the  two 
CIMFs  have  a  different  or  independently  determined  repair 
capability.  Thus,  the  steps  are: 

(1)  Obtain  the  world-wide  LCC.  where  all  the  independent 
bases  and  the  two  European  CIMFs  have  a  repair  capability 
(as  indicated  bv  the  RTS(I)s,  NRTS(I)s,  and  COND(I)s) 
optimally  determined  by  the  RLA  Program  (Section  7). 

Recall  in  Section  7,  six  special  LCC  runs  have  to  be  made 
before  conducting  the  Repair  Level  Analysis  to  determine 
the  optimal  RTS(I)s,  NRTS(I)s,  and  CONDdls.  A  separate 
LCC  run  is  then  made  using  these  values  (with  possible 
final  adjustment).  Denote  the  result  as  LCC(l). 
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(2)  Isolate  the  European  Theatre  portion  of  the  LCC(l) 
obtained  in  step  (1).  This  can  be  done  by  another  run  of 
the  LCC  Program  with  all  the  non-European  bases  deleted 
(i.e.,  with  TNB(NS)  =  0  for  each  NS  not  in  Europe).  The 
RTS(I)s,  N’RTS(I)s,  and  CON'D(I)s  remain  the  same  as  in  step 
(1).  Call  the  result  of  this  step  LCC(2). 

(3)  Obtain  the  LCC  for  the  European  Theatre  only,  where 
again  two  bases  are  assumed  to  be  CIMFs  and  the  rest 
European  bases  satellites.  The  CIMFs  have  a  repair 
capability  optimally  determined  by  the  RLA  Program  and  for 
European  Theatre  only.  The  operation  involved  in  this  step 
is  the  same  as  that  in  step  (1),  i.e.,  there  will  be  six 
special  LCC  runs  for  determining  optimal  RTS(I)s,  NRTS(I)s, 
and  CON'D(I)s,  and  a  separate  LCC  run  using  these  values 
(with  possible  final  adjustment).  The  only  difference  here 
is  that  all  the  non-European  bases  are  deleted  by  zeroing 
out  the  appropriate  TKB(NS)s  as  in  step  (2).  Let  the 
result  of  this  step  be  LCC13). 

(4)  Recall  that  LCC(l)  is  the  world-wide  LCC  with  all  the 
independent  bases  and  the  two  European  CIMFs  having  the 
same  repair  capability,  LCC(2)  the  European  Theatre  portion 
of  the  LCC(l),  and  LCC(3)  also  a  European  Theatre  LCC  but 
with  CIMFs  of  an  independently  determined  (presumably 
different)  repair  capability.  Now,  if  we  define  LCC(4)  to 
be  the  world-wide  LCC  with  the  two  European  CIMFs  different 
from  the  independent  bases  in  terms  of  their  repair 
capability,  then 


LCC ( 4 )  =  LCC(l)  -  LCC (2 i  +  LCC(3). 


Note  that  the  method  outlined  in  the  steps  above,  where  the 
European  Theatre  is  used  as  an  example,  can  also  be  applied  to  the 
other  theatres.  That  is,  the  'Europe'  and  'European'  in  the 
description  of  the  steps  can  be  replaced  by  the  'U.S.'  or  ’Pacific,' 
depending  on  the  theatre  studied.  In  fact,  it  also  applies  when  any 
2  of  the  3  theatres  are  considered  together  to  have  CIMFs.  However, 
in  either  of  these  cases,  the  base  groupings  (indexed  by  NS)  in  the 
U.S.  and/or  Pacific  Theatres  have  to  be  changed  to  reflect  the 
existence  of  CIMFs  in  these  areas.  As  a  result,  Input  Files  (2)  and 
(6)  have  to  be  revised  before  conducting  the  LCC  estimation.  When 
all  the  three  theatres  are  considered  to  have  CIMFs,  the  task  of  LCC 
estimation  becomes  much  easier.  Since  only  one  set  of  RTS(I)s, 
NRTS(Ijs,  and  CON'D(I)s  is  involved,  the  LCC  Model  is  capable  of 
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directly  predicting  the  LCC  as  long  as  Input  Files  (2)  and  (6)  are 
properly  set  up, 

IV. 2. 2  Illustrative  Example 


The  following  shows  an  example  using  the  same  set  of  input  data 
as  in  Appendix  11  except  Input  File  (2),  which  was  changed  to 
reflect  the  logistic  configuration  of  two  CIMFs  in  the  European 
Theatre  (Logistic  Configuration  C  in  Table  8-IV). 

(1)  The  optimal  repair  level  of  each  ITEM  for  this 
configuration  is  first  determined.  The  repair  levels  provided 
by  the  RLA  Program  result  in  a  final  LCC  of  $745. 43M.  With 
RL(1)  value  changed  from  1  to  2,  the  adjusted  final  result  is 
LCC ( 1 )  =  S744.91M. 

(2)  The  European  Theatre  portion  of  the  LCC(l)  above  is  obained 
by  another  run  of  the  LCC  Program  with  TNB(SS)  =  0  for  NS  =  1, 
2,  7,  and  8.  The  result  is  LCC(2.i  =  S251.29M. 

(3)  With  TNB(NS)  =  0  for  NS  =  1,  2,  7,  and  8,  the  optimal 
repair  level  of  each  ITEM  is  re-determined  (with  no  final 
adjustment  needed).  The  resulting  LCC(3)  is  S241.88M. 

(4)  Thus,  LCC (4)  =  744.91  -  251.29  +  241.88 

=  $735. SOM. 
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